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Veuve 


ELECTRICALLY-DRIVEN ROAD 
VEHICLES. 


Ir is not a little surprising, considering the importauce of 
Lieutenant-Colonel Crompton’s paper on “ Applications of 
Electricity to Driving Carriages in Towns,” read at the 
Engineering Conference last week, that so small an audience 
welcomed the author. Anything like a lively, useful, and 
informing discussion could, therefore, scarcely be expected, 
and, even as it was, some of those who had real facts and 
figures. to offer, were handed over—or their contributions 
were handed over—to the tender mercies of the official 
reporter of the Conference, the Chairman, seemingly, being 
unable to cleaily discriminate between points of real interest 
and vital importance, and the irresponsible chatter of those 
who indulged in nothing but empty platitudes. 

Electric automobile cells, as everybody knows, are 
designed from a different standpoint to that which obtains 
in stationary battery practice, and they are roughly divided 
into two classes :—One, those with a moderate output per 
pound of complete cell and a reasonable period of life ; the 
other, those whose life is sacrificed to a Jarge output per pound, 
the idea being apparently to run the cheapest and lightest 
possible battery for a short timeonly. When it begins to give 
trouble, or shows considerable diminution in output, it is con- 
sidered the most economical plan to scrap the plates and 
put in new sections, not even troubling to utilise the old 
negatives with fresh positives. It is, however, the opinion 
of many capable of judging, that the better plan is to employ 
a heavier make of cell for traction purposes, with a longer 
life, rather than to fit the carriage with cells in which the 
weight is reduced regardless of every other consideration. 

Touching the large outputs for weight now claimed for 
automobile cells, it may be interesting to hark back to a 
Fanre-Sellon-Volckmar cell described in 1888 by M. Emile 
Reynier. Its output was as high as 7°5 ampere-hours per 
Ib. at an eight-hour rate. The electrodes were of the grid 
type, about ,'; in. thick, and consisted of equal weights 
of support and active material, the specific output of the 
latter being 45 ampere-hours per Ib. The cell had an 
output of 155 ampere-hours, and weighed 214 Ibs. total. 
Nothing’ was said as to its life, so that probably it was 
but a laboratory experimental cell, unfitted for daily use ; 
we are not sure, indeed, whether it was even intended for 

traction purposes. 

Mr, W. Worby Beaumont, in his compendious work on 
“Motor Vehicles and Motors,” says :—“Given the elec- 
tricity supply, nothing would be better than the electric 
motor for the propulsion of vehicles” .... “the elec- 
tricity supply, however, is still almost as great a problem as 
ever, because the weight of secondary battery which must be 
carried for even a 25-mile run in any but flat country is 
prohibitive.” .... “Even if a battery of theoretically 
least weight could be used, that weight would still hopelessly 
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handicap the electrical vehicle for long-journey work over 


average country.” “Discovery must be made of means of — 


employing materials other than lead and its oxides or salts.” 
This was written in 1900. 

Mr. E. J. Wade, however, the author of the most recent 
and most important work on “ Secondary Batteries” which 
has yet been published, evidently thinks that we have by 
no means reached finality in the use of lead, and the Elieson 
battery which one of the speakers introduced to the meet- 
ing, and for which we hold no brief, apparently shows that 
Mr. Wade was correct in his assumption. 

But the data connected with the practical running of a 
carriage fitted with these cells were tabooed by the Chairman, 
and the remarkable qualities of the cell, particularly: that of 
reveiving its full charge in three-quarters of an hour, 
seemed to be lost upon, or misunderstood by, those present. 
This appears all the more curious when one hears of the 
preparation for a 50 miles’ journey by one of the gentle- 
men who took part in the discussion, who charges his cells 
for 10 hours to get the best efficiency. Luckily, Mr. 
Llewellyn Preece, who had for some time subjected the 
Elieson battery to very severe tests, although the last speaker, 
was able, at the psychological moment, to practically fill in 
what, by the direction of the Chairman, had previously been 
left: incomplete. 

Too much valuable time was lost through those who had axes 
to grind (and, with two or three exceptions, the speakers were 
pecuniarily interested in what they advanced) combatting one 
another’s views on front and rear driving, the merits and 
disadvantages of solid or pneumatic tires, chain v. tooth 
gearing, and the cost of electricity at central stations, 
forgetful, apparently, that all these are of no avail without 
the battery to supply the electrical energy, the vital part of 
the whole business. Even the author’s trump card, viz., that 
all that is necessary to further reduce the cost of accumulator 
traction is standardisation—that is to say, that the supply of 
charged accumulators to replace empty ones should be under- 
taken very much as the supply of fodder and forage for 
horses—loses much of its value in the face of the fact that 
you can now have your battery charged while you are partaking 
of breakfast or luncheon. 

Standardisation in the way of a standard voltage, 
wherever one may be stopping, is certainly very desirable ; 
but that standard must be low enough to keep down the 
number of cells in a vehicle. Carriage makers cannot build 
to use the 200 volts or more of many of our central station 
supplies; central station managers must arrange to meet 
the voltage requirements of the accumulator car. 

It should be clearly understood in connection with electric 
automobiles that the actual efficiency of the battery repre- 
sented by the ratio—Ontput : Input, is of altogether minor 
importance. The fundamental requisites are—large capacity ; 
ability to stand high charge and discharge rates ; durability 
or cheapness (i.c., low cost of maintenance) ; lightness and 
reliability. Of the qualities named above, that of rapidity 
of charge is of prime importance, and althongh this of 
necessity entails a reduced watt-hour efficiency, the loss takes 
the form of increased input, not decreased oulput—a dis- 
tinction of great significance in this connection, The advan- 
tage of being able to fully charge the battery within the 
hour is infinitely more weighty than the disadvantage of 
paying 40 percent. more for the charge, 


Referring to the actual trials of the Elieson cell in an 
automobile, it is interesting to note that, taking the weight 
of the car, with passengers, as 4 ton, and No. 2 run to 
Reading as 50 miles, the ton-miles were 50 x 4 = 25. Also 
the charge was 8 units, and at 60 per cent. watt-hour 
efficiency, the discharge would be nearly 5 units. Thus the units 
per ton-mile, an important datum, were = ‘2, This is about 
double the value found with tramcars, showing that traction 
on roads offers practically double the resistance of traction on 
rails, Moreover, the cost of 8 units at, say, 2d. per unit, 
would be 16d., so that the cost of energy per mile of route 
traversed by the two passengers would amount to no more 
than *82d. This more than bears out the author’s estimate, 
and our own statement that, even with electric automobiles, 
the cost of energy is immaterial. It will be noticed that this 
car was very light and speedy, just the kind of thing, in fact, 
which seems likely to become popular for everyday use. 

Lieut.-Col. Crompton has evidently great faith in the 
future of the electric automobile, and we are equally 
optimistic. The London Electric Cab Co. showed some 
years ago that electrically-propelled cabs were practical 
though not then economical ; to-day we have passed the 
first. stage, and it only remains to demonstrate that the use 
of secondary batteries may be made commercially successful 
in daily practice under ordinary conditions of road traffic, to 
swell the number of vehicles now running to the thousands 
which the author foresees will come in two years’ time. 

To do this is not so easy. Nearly all the money invested 
in exploiting these ventures is confined to the carriage 
builders; the secondary battery inventor, the man who 
supplies, so to speak, the very soul of the thing, does not 80 
readily find the necessary financial support. 

Still, with the batteries already in the market approved 
by Lieut.-Col. Crompton, and better ones in view 
(assuming the Elieson data to be correct), the gallant 
officer’s faith in electric traction on ordinary roads should 
now be within measurable distance of becoming realised. 


MOTOR-CARS FOR RAILWAYS. 


THE rapid development of electric tramways in this country 
renders it impossible for steam railways to ignore the 
damaging effect of their competition on short suburban and 
branch lines. The majority of our railway companies, for 
many reasons, do not wish to make such drastic changes as 
would be necessitated by the electrification of their lines, and 
have been casting about for some system, other than electric, 
which will decrease working expenses, and enable them 
offer the public a better service than heretofore. Under such 
circumstances, it is only natural that the rapid progress and 
recent success of the self-contained motor-car should have 
attracted their attention, and led some of them to investigate 
the possibilities of this system of traction as applied to rail 
ways. Results, however, have not quite come up to expecta 
tions, and the reason is not far to scek. 

It is true that the recent motor-car trials on commol 
roads, both on the Continent and elsewhere, have demot- 
strated that speeds equal to, and sometimes in excess of 
the maximum average speeds attained on main line steam 
railways, can easily be attained, but this fact by itself is of 
little or no commercial importance. The attainment of 
high speeds is almost ‘entirely a question of the proportion 
of power to weight carried; and if this ratio is sufficiently 
large, there is no difficulty in ruining at between 70 and 88 
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miles an hour. The modern racing car, weighing about 
1 ton or less, requires approximately 100 H.P. to give the 
high speeds required, but to equip railway carriages with 
motors in the same proportion to their weight as this, is 
quite out of the question. 

If railway companies were only looking for a motor-car 
which would run at the comparatively low average speed of 
from 15 to 20 miles an hour, the solution of the problem would 
be easy, and, in fact, was discovered 10 years ago, amongst 
others, by the Belgian State Railways, when they intro- 
duced a service of light steam motor-cars to handle suburban 
traffic round some of their big towns. But such a service 
is of little use as a provection against electric tramway com- 
petition. 

The ordinary petrol motor-car is in many ways unsuitable 
for use on suburban railway lines having a heavy traffic. 
The large amount of gearing required causes considerable 
loss of power in transmission, and to obtain the best results 
requires an exercise of care and delicacy of adjustment, 
which in itself should be sufficient to cause railway com- 
panies to hesitate before putting such intricate mechanism 
into service. Another strong argument against their use is 
that petrol engines, being of the reciprocating type, cannot 
give high rates of acceleration, unless the transmission to 
the wheels is done electrically and storage batteries are added. 
That reciprocating engines are of little use to give large 
acceleration has recently been clearly demonstrated by the 
results obtained with the huge “ Decapods” designed by 
Mr. Holden for the Great Eastern Railway. The accelera- 
tion obtained with these locomotives, whilst being very 
creditable for steam roads, was under 1°5 ft. per sec. per sec., 
which is not much to boast of, compared with the rate of 
4 ft. per sec. per sec., obtained on the Liverpool Overhead 
Railway. 

The North-Eastern Railway has been experimenting with 


a car fitted with a Diesel petroleum motor in combination 


with an electrical equipment supplied by the British 
Westinghouse Co., but from reports to hand the results do 
not appear to have been very satisfactory. The London and 
South-Western Railway has also recently put into service a 
steam motor-car running between Fratton and Southsea, the 
object being to give a more frequent service without the 
expense of running comparatively heavy trains which there 
are not enough passengers to fill. In spite, however, of the 
short run, and the light traffic, this car requires a consider- 
able rest to pick up steam after each journey. 

With steam-driven motor-cars, unless come such system 
as the Serpollet is employed, the same waste will occur as 
with ordinary steam locomotives, as the fuel consumed when 
standing still is not much less than when running. 

Some railway men are still awaiting the advent of a 
perfect electrical accumulator, and doubtless the discovery 
or invention of such a thing would solve many problems, 
There are strong indications that good progress is being 
made towards this end, and the important experiments in 
accumulator traction on railways which are being carried on 


- in Italy and Germany deserve serious attention. 


From a careful study of the whole question, it does not 
appear to us that self-contained motor-cars, whether steam, 
petrol, electrical, or worked on some combined system, are 
likely to prove serious competitors to electric haulage on 
urban, suburban or interur lines carrying a heavy 
traffic. Their best sphere of action would seem to lie in 
short country branch lines where high average speeds are 
hot required, as, for instance, the South-Western line between 
Fratton and Southsea, which we have already mentioned. 

@are of opinion that such lines would y benefit by 
the adoption of motor-cars, and if required arrangements 
could be made for them to stop at crossings, and practically 
anywhere else required, to take up and set down passengers, 
and the cars could run at any Siceonnp which would best 
Suit actual demands. | 


LEGAL. 


Patent Exprorration, Lrp., v. Tos Ammnican 
Noverty anp Manvvractorma Co., 


(Continued from page 1034.) 


Mr. Henry Bravn, examined by Mr. Watrzr, said he 
was a consulting engineer practising at King’s Cross, and carried out 
a large amount of experimental work for inventors. Before 1889 he 
had been interested in questions of batteries for many years. In 
1885 he went to France to make inquiries from people there in 
connection with batteries. There were a number of them made 
about that time in Paris, and being sold by Woodhouse & Rawson; 
Graefe was one of them, and there were others whose names he 
did not recollect at the moment. He was partner with Mr. Ford- 
Lloyd from 1886 to 1889, and since he had ceased to be associated 
with him he had no connection with batteries or with the Universal 
Battery Co. Whilst he was working with Mr. Ford-Lloyd, he 
made hundreds of dry batteries of different kinds for experimental 
urposes. He had made a battery with a zinc pot, and had sold 
tteries to an automatic company. The last batteries before he 
left in 1889 were made with an outer cell. In some instances they 
put the outer zinc case into an earthenware case or pot to prevent 
short-circuiting when they were close together. The containing 
vessel was zinc, which was one of the electrodes, the other electrode 
being, a3 a rule, some form of carbon. The excitant was sal- 
ammoxiac in both cases. It was a semi-fluid battery. The 


_ substance they used in the outer layer was flour, or arrowroot or 


sawdust, to render the plaster more porous. They also added sal- 
ammoniac, glycerine and water. They used to stick in brown paper 
or blotting paper, or something of that sort, to keep the whole thing 
together, because, in damp weather, it fell down more or less. 
Between the blotting paper and the carbon rod they put a mixture, 
peroxide of manganese and ’broken-up carbon. It was put 

dry and was mixed up with powdered sal-ammoniac and glyce- 
rine. After the mixture was put round the carbon it was pressed 
in, there being a little pitch dropped into the bottom of the pot so 
as to make the carbon rod stand up while it was being putin. The 
blotting paper was not used in all cases. The batteries were made 
afterwards without blotting paper. 

Cross-examined by Mr. Astsury, witness said the date of his last 
dealing of any sort with Mr. Ford-Lloyd was some time after 1889. 
He (witness) simply drew a percentage of royalty on their joint 
battery after that. He was advised not to patent it because it was 
partly old and more or less like several of the others. He thought 
there was not sufficient novelty in it to patent it. 

Mr. JaMEs SwINBURNE, examined by Mr. Mouton, said that in 
1890 it was no novelty to make a dry battery. The only object of 
making a dry battery was to make it portable, unspillable and 
lasting without being replenished. He had read the plaintiffs’ speci- 
fication, and, speaking generally from the electric point of view, 
there was no novelty whatever shown in the description there 
given. In the last case he thought there was. He thought the 
fineness was new, but he had found out since that that was not 


80. 

First, as to the battery that is there described in detail—is there 
pe hgzae g which to you, as an electrician, was novel at that 

te 2—No. 

The Witness was then taken in extenso through the plaintiffs 
specification, and said that, taking the knowledge at the time, it was 
known that you might use a very large number of different salts as 
excitants for a battery like that, including acids. An acid eacitant 
would do better in every way to give a good current, excepting that 
acid left in contact with zinc was apt to work into the zinc and 
give off hydrogen. To avoid that, they amalgamated the zinc. 
There was no more objection to an acid excitant in a dry battery 

_than in a wet, if you wanted it for portability. The acid would be 
better as far as portability went. Acid solutions were the better 
conductors. So far as the question of paste versus fluid in two layers 
was concerned, there was no objection to acid when you had & paste. 
All the storage battery accumulators were made with fairly strong 


‘sulphuric acid—1 in 10, up to 1 in 5. A man called Schoop 
brought out a particular form of dry battery. and there had been 


several others. It was known that you could have either a flaid 
outer layer or a semi-solid outer layer. Paste outer layers were 
matter of common knowledge. A common method of turning the 
outer layer into a pasty condition was where a cell was made with 
mercury sulphate. Skrivanov was another, who used mercuric salt, 
with lead peroxide inside. The most common way of turning a 
fluid battery into a paste battery, was by sawdust and blotting 
paper, and things of that sort. It did not make a paste exactly ; it 


made an absorbent. Asbestos was another. Then there was plaster 
of 8. 
you see, reading plaintiff's ion as an electrician, that 


the intention of the specification is to exclude from his claim any 
form of paste ?—No, the only thing apparently is the physical con- 
dition, the two layers of exciting composition ia a semi-solid or 
, one without. That is as far as 
can make out the point of it. 
Examined as to the depolarising agents as the central layer, 
Wrrngss said that pulverised peroxide of manganese and 
pulverised carbon were old materials, and were largely used by 
Leclanché, It was not novel to powder the twosubstances. In the 
last case he had said that the fineness of these things for Leclanché 
batteries was new to him. Since then he had looked up the matter 
and found that Leclanché ap tly started with fine powders, and 


found, for some reason, that they did not conduct, and rejected them , 
using larger powders. vestigated the 


Then a man named Bates in 
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matter thoroughly, tried various kinds, and he found that the 
carbon ought to be coarsely powdered and the manganese ought to 
be very finely powdered. . 

Mr. Astsory: Are you talking about this publication, 
Wiedemann ?—Yes. He experimented, and that was the result, 
his idea being that the carbon should not be fine, because if the 
carbon is in large particles it can conduct and make a sort of tree, 
and he gives as his result that that works best. 

Mr. Mouton: Fine pulverisation of the manganese, compara- 
tively coarse pulverisation of the carbon ?—Yes, he is dealing with 
@ porous pot cell. What has altered the aspect of this, to my mind, 
ie, now I find they ram the cell. If you do not ram, the fine 
petite will not conduct. If youram it tight and get the particles 

to contact, it will conduct. 

Take Bates, apart from the conclusions he comes to as to what is 
best, does he examine into the question of finely powdered carbon 
and mangan, finely powdered manganese and coarsely powdered 
carbon and vice versé?—Yes. He examines them for use in a 
Leclanché as a depolaricer. 

Mr. Justice Bucktey: What is the date of this ?—That would be 
in the early eighties. 

Farther questioned by Mr. Mounton, Witness said Bates’s 
paper wasin 1872. Bates was a very well known scientific man. 

With regard to that book of Wiedemann, is that a standard 
book ?— Yes, one of the books that Lamb says ought to be on every 
man’s shelves and stay there—no one reads it. 

Mr. Astsury: Mr. Swinburne had not heard of it apparently in 
the last case ?—I had iton my shelves but had not read it. 

Mr. Mouton: It is a classical book on electricity, is it not ?— 
Yes. It is out of date alittle now, but it is very full. 


Had you any reason to doubt that the conclusion he came to, . 


apart from the thiags he examines, was that somewhat coarsely 
powdered carbon and finely powdered manganese would be the 
best ?—I think that is right. I am not sure whether it would be 
altered by ramming—whether in that case you could not use both fine ; 
but his work is quite right, no doubt. 

Answering other questions, WiTNEss said the defendant’s material 
in the inner cell was a damp powder, but it was not a semi-plastic 
or plastic mass. It was rammed hard. 

Supposing you have two outer layers equally porous, and one 
hard and the other soft, does that make any difference electrically ? 
—None whatever, as long as the hard layer is always in contact 
with the zinc. The only danger of a very hard layer is it might 
bave a different shape to the zinc, and not make contact, so that air 
would come down between. 

Farther examined, witness said that Brandon, so to speak, was a 
Leclanché with sawdust in it. 

Was it a superstition among electricians to put in porous pots 
when they were not wanted ?—No, it has generally been the other 
way. Possibly unnecessary trouble has been taken to remove porous 
pots from all sorts of electric cells. 

Was there any invention, in your opinion, in leaving out the 
porous pot, if your ontside layer was strong enough to stand ?—No, 
the outside layer is the porous pot, really. It fulfils the same 
intention. 

Was blotting paper perfectly well known as a means of holding 
an excitant ?—Yes; I used it myself in 1882. It was just an ordi- 
Bary thing to me then. 

Do defendants’ cells differ electrically from what Brandon would 
be if you put blotting paper in instead of sawdust ?—No; except 
Brandon, as described, has an earthenware porous pot. If you use 
a jar—the old Leclanché jar—you must start with a porous pot 
to hold the stuff put inside. If you are going to start with zinc or 
start with something from the outside, and work inwards, then you 
do not need the porous pot. ; 

Supposing the defendants put the porous pot in and it was 
equally pervious with the blotting paper, would that make any 
difference at all ?—None. 

Does Thiebaut show a depolariser which is different to binoxide 
of manganese ?— He has peroxide of lead. 

Take Thiebaut made according to what he says with clay on the 
outside, carbon and peroxide on the inside in his way, and with, I 
think, sal-ammoniac as an excitant, would there be two layers there 
both plastic ?— Yes. 

The inner one being plastic in the same sense as the defendant’s 
inner one is ?— Yes. 


manganese oxide as the inner coating, and then cellulose, and then 
came the zinc There was no difference between cellulose and 
blotting paper for the purpose for which it was used. Germain’s 
was 2 practical battery. Castle-Smith’s prescription would succeed 
if used as described by him. The would be unspillable. 
Agar-Agar made a stiff jelly. Hellesen was a perfectly effective 
battery, because the resistance of a jelly was very low. Assuming 


the one described in the plaintiffs’ paten' 
electrically was the same as either the plaintiffs’ or the defendants’. 
In Bender there was also electrically no difference between it and the 


was a battery which would work, and could be made in 
the cylindrical form. The originality in Skrivanov was the 
taking of something which was not binoxide of manganese; in fact, 
there the layer next to the carbon was pasty. It wasa perfectly old 
way of making an external layer. It was not true that the pre- 
scription given by the plaintiffs’ was better than the defendants’ 
battery. On the contrary, the “ever ready” battery, as it wag 
called, was about the best he had come across. 

His Lorpsuie: Do you say that the plaintiffs’ prescription in 
abandoning blotting pa which he says was used before, and 
going back to the outer layer, isa step backwards or forwards ?—[ 
should have said that the plaintiffs’ was a step backwards, my Lord, 

Wirngss was next examined as to Walker, and said that apart 
from the question of there being a carbon rod inside the paste, 
that would lead to a centre of the same character as that used 
by the defendants or used by the plaintiffeas made. He saw no 
difference in the exciting layer in Webb and Jensen, described on 
page 3, down to line 27,and that described in the plaintiffs’ speci- 
tication.—The hearing was adjourned. 


On Wednesday, June 10th, Mr. Jamms SwinBuRNB, cross-examined 
by Mr. AstBury, agreed that there were many commercial desiderata 
which had no relevance at all to chemical or electrical action in the 
case of these batteries. It was very important to have a battery 
which could be kept in stock for months or years by an ironmonger 
and then used, and it was important commercially that the thing 
should be capable of being knocked about and stand a certain 
amount of rough usage. Cheapness was very important, and it was 
also important that it should have a good life: In the last case his 
view as an electrician was that this fine pulverisation was not only 
a novelty but one of the chief contributory causes to the success of 
the battery. 

The general impression that you had as an electrician in the last 
case was that owing to the experiments, the world had come to the 
conclusion that you must avoid the dust and powder in the man- 
ganese portion of the battery ?—Yes, that was my impression. 

That impression is only altered in this case tothe extent of the docu- 
ments that have been put in that were not referred to in the last case. 
You are not giving evidence of change of view other than what you 
have found in the documents which have been referred to ?—Yes, 
and not only the documents but the fact of ramming. 

Iam simply on the pulverisation as a novelty first ?—As a novelty, 
that is so. 

I see one of your answers in the last case was that it was 
the idea of electricians, at all events up to 1890, to avoid powdering 
with reference to peroxide of manganese; that was your view ?— 


es. 

This book of Wiedemann is one of the documenta which has led 
you to give different answers ?—Yes. 

There is nothing in these experiments of Wiedemann to show 
that he is putting his fine powder in a porous pot, or that he is 
testing the strength of a battery so constructed ?—Yoa mean to 
suggest that he may be really working with it ona plate at the 
bottom of the cell. 

He does not say how he is working ?—I do not remember. This, 
you must remember, is an abstract from the paper. I do not 
remember what he says in the original. I do not remember any- 
thing about the porous pot. I read it as if it was a porous pot. 

Crose-examination continued: After the date of Brandon's 
specification in 1866, the battery world came to the conclusion 
that powdered dust ought to be avoided in a Leclanché battery. In 
practice he had never heard of a battery being made according to 
this specification of 1866. 

Is the Brandon anything more than a suggestion to put 
powdered materials into the porous pot of a Leclanché battery, 
and then build the thing up with sawdust ?—That is what it iz, 
practically. 

Do you think that a battery made according to this—an ordinary 
Leclanché stuffed up with sawdust—would have the same results 
commercially as the plaintiffs’ battery?—Not as the plaintiffs’ 
battery, but I think it would be as good as a battery made accord- 
ing to the particular directions in the plaintiffs’ specification. 

Do you mean to tell me that a battery made like this would ring 
for 27 days and nights without stopping ?—I think it is quite 
probable. 

Boner long will an ordinary wet Leclanché ring for ?—I do not 
ow. 

Five minutes ?—I really do not know. 

Cross-examination continued: He saw no novelty in the 
plaintiffs’ outer layer, and nothing new in the inner layer in the 
plaintiffs’ battery. What he meant was that there was nothing new 
in using the powdered carbon and powdered manganese powd 
fine, all the rest being old. Now the fineness was a.1 removed the 
rest was all old. The only reason why the fineness was removed 
was because of Brandon and Wiedemann. The outer layer in the 
Hitchcock battery was a layer which permitted the free permeation 
of water through it. It wasalso a layer which sufficiently prevented 
the powdered manganese from getting to the zinc, and those actions 
were essential to its success as a battery. It was also important that 
the material next to the zinc should for the purposes of success 
maintain complete contact throughout with the zinc. It war, 
further, important if you bad no bag or diaphragm, that the outer 
layer should not develop cracks in working, through which the 
manganese might penetrate. It wasa fact that the outer layer, 
made according to Hitchcock's prescription, answered those points 
and that the outer layer in the defendants’ cell also answered thos 

nts ?—There were four documents of Thiebaut. 

All lodged in the Patent Office at the same time ?—It may be 60 

There is s good deal of nonsense in those four documents ?—! 
think there is rome, 
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Suppose that anybody went to those four documents uninstructed 
by any other document, in order to make a battery that would act 
successfully, he would have to know what to discard and what to 
choose ?—Yes. 

Look at the patent of April 26th, of the year 1881. That docu- 
ment is an absurdity ?—Part of it is absurd. 

The second document is little better ?—It is better. 

It is only a question of degree ?—The thing which makes it not 
workable is removed. The application of the depolariser to the zinc 
is removed. 

But the other objects remain ?—It is not such a good cell. It is 
not an unworkable cell. The cell is not unworkable because it is 
hard, but it is very much better to have it soft. 

Io the first patent he kept in the dust. In the second, of April 
$rd, 1882, he gets rid of the dust and uses grains, And in the 
third dccument he gets rid of the grains and uses agglomerate 
blocks ?— Yes. 

This third document is the only one in which clay is mentioned, 
and you do not make your battery according to it at all?—No. I 
have made the battery, if you like to put it so, like the ones in question, 

You have made it with all the knowledge of the plaintiffs ?— 
Well, with the knowledge of to-day, or the knowledge of 1890. 

And you have not made if according to the way that anybody 
reading this second addition would fairly arrive at ?—I would 
not say that at all. 

Does he say that the plaster can be replaced by lime ?—Yee. 

What would be the result of putting in lime instead of plaster of 
paris?—Lime with the sal-ammoniac would probably give off 
ammonia. 

Would it be perfectly ridiculous in a battery to put in lime ?— 


It is not a thing that a chemist would do. It would be absolutely 


wrong. 

Then he says “or by cement.” Supposing you fill your battery 
with agglomerate blocks and Portland cement outside, how long 
would it work as a battery ?—I do not know. 

You do not suggest that it would be a gcod battery ?—I do not 
say it would be a good battery compared with the E.C.C., but it 
would work and give a current. 

It might give a current, but it would not be comparable with a 
battery made according to Hitchcock’s pretcription ?—No, I have- 
told you it is not comparable. 

Is it true to say of the exhibit you have handed in that you have 


_ picked out clay from among three things, two of which would be very 


bad indeed, that you have departed from Thiebaut’s direction to 
use ‘agglomerate blocks and have gone to his discarded idea of 
manganesejand carbon, in which you have retained the dust ?--The 
object of this is to show that clay will work as an outer layer, and 
it shows that. 

Am I right in saying that that exhibit is not in any way made in 
accordance with the directions contained in the second certificate of 
Thiebaut ?—It is made is accordance with the directions to the 
extent of using clay. 

And nothing else?—Any one without any regard to this case 
taking up Thiebaut and told to make a sample cell according to it 
would not of course produce this cell. 

Take Germain. It is obvious, is it not, that a battery constructed 
according to this would, for commercial purposes, be a totally dif- 
ferent article to a battery made according to Hitchcock ?—This is 
only a laboratory type. It is nota commercial one. Except that 
‘it shows the use of cellulose and blotting paper which is analagous 
to our blotting paper, it is entirely irrelevant. 

But the use of cellulose in this is simply a means of getting the 
excitant to the zinc and keeping the zinc off the carbon ?—Quite. 

Now Castle-Smith. I think you made a mistake about this traga- 
= You said that it did not make a mucilage, but made a jelly ? 
—Yes, 

Is one of the commonest uses of tragacanth for the purpose of 
making mucilage ?—Not that I know of. 

Iwant to know where you find a single word about filling the 
inner bag with manganese and carbon, or making your outer electro- 
lyte of sal-ammoniac, or any justification for adopting that form ?— 
The Hellesen was made that way. 

T am talking about Castle-Smith’s specification ?—TLen you will 
have to look at the other one, too. 

Was Hellesen a man who fairly well knew what he was talking 
about ?—I do notknow. I only know him in connection with this 
battery. All these batteries are full of absurdities. 

Assuming the man knew what he was saying, is not it obvious to 
anybody that he was trying to make a closed acid battery in which 
the spray would be avoided, and the gas absorbed ?—Certainly any- 
one reading this document alone would think that was his object. 
He would be led to an acid cell undoubtedly. 

And there is not a single suggestion in it from beginning to end 
for putting either manganese or carbon into the bag ?—No. 

Nor to powder either of them ?—No. 

Nor to put sal-ammoniac in the other mixture ?—No. 

Answering further questions, Wrrsxss said Jensen was another 
communication from Hellesen. It was four years earlier, and the 
specification dealt with nothing but a wet cell. 

There is no suggestion in Jensen's specification from beginning 
to end, to make a cell in the way of the exhibit you have put in 
anne Hellesen-Jensen ?—It is Jensen, with tragacanth added, and 

wdust, 

There is no suggestion in Jensen to make a dry cell of any sort or 
description ?—There is*a suggestion to make a dry cell, and it is 
made dry by adding sawdust. ; 

Is the specification of 1887 one which substantially describes 
what was known as the Gassner cell ?—I think so. 

Mr. Cooper’s book, at page 227, saya: “The Gassner cell was ¢he 
first cell w was commercially successful.” Do you think that is 


probably accurate ?—I should think so, 


“ But in recent years it has been surpassed by various other cells.” 
Is that also accurate ?—Yes. 

Then he says: “ In its construction it resembles the Lessing cell, 
in that the zinc plate is a cylindrical sheet which does not form the 
containing vessel, For that purpose a papier maché case is employed. 
The carbon, which is hollov, is of large diameter, so that a space of 
only about a quarter of an inch exists between the carbon and the 
zinc cylinder. This space is filled up with a white paste, there being 
no depolarising paste.” It is no doubt on account of the absence of 

_ the depolariser that the useful life of a Gassner cell, when tested on a 
10-ohms circuit, is so short, being considerably'lessjthan one day ?— 


Yer, 
(To be continued.) 


[On Wednesday, June 24th, his Lordship gave judgment forthe 
defendants with costs.] 


Nationat Erectric Traction Co. v. Exgcrric Tramways 
CONSTRUCTION AND MAINTENANCE Co. 
Mp. Justice Swinren Eapy, in the Chancery Division on 19th 


inst., a receiver in this debenture holder’s jaction, for a 
month, 


Tus Nationat Co., Lrp., v. Tae Mayor anp 
or 


In the Chancery Division of the High Court of Justice on Monday’ 
Mr. Justice Buckley had before him this action which raised the 
question of whether under an Act of 1899, the powers of the 
National Telephone Co, Ltd., had been extended. Mr. Haldane, 
K.C., Mr. Astbury, K.C., Mr. Forbes and Mr. Lancaster Gay 
appeared for the plaintiffs; and Mr. Dankwerts, K.C., Mr. Buck- 
master, K C.,and Mr. R J. Parker for the defendants. 

Mr. Hacpang, in opening the case, said it raised an important 
point of law. The question was whether, in the nature of the Act 
of 1899, which was in a somewhat unusual form, the period during 
which the plaintiffs were entitled to maintain and work a telephone 
system under the powers they had from the Postmaster-G 1 
had been extended, the Legislature according to their view having 
created a statutory contract between the parties. The point was as 
to whether the result of certain acts done by the Corporation of 
Hull had had the effect of successfully preventing the operation of 
the statute. The position in 1899 was that a telephone system had 
been established under British patents. All those patents became 
consolidated in the National Telephone Co. In 1884 it was decided 
that telephones were telegraphs within the meaning of the Post 
Office Act, and therefore the Postmaster-General had a monopoly. 
The Postmaster-General granted licences to the plaintiffs, retaining 
poe of the trunk lines. Amongst the places that the National 

lephone Co. had a licence to lay down a telephone system was 
Hull. In 1899 various Corporations went to Parliament and asked 
for an extension of their corporate powers in order to set up com- 
peting telephone systems. Parliament took the view that though 
the Corporations should have the powers, they must protect the 
National Telephone Co. If licences were granted by the Post- 
master-General to the Corporations, they would take care that the 
Corporations did not get a monopoly, and the powers of the 
National Telephone Co. must be extended for the period during 
which the Corporation’s licences would run. Accordingly, the Act 
of 1899 provided that where the Postmaster-General proposed to 
grant a licence to a local authority or any other person in the same 
area as an existing company upon the company agreeing 
to give favour or preference to any person, and not 
to charge more than a maximum rate, the licence of 
such company should be extended for the period for which 
the new licence was to be granted. The plaintiffs con- 
tended that, under that clause in the Act, they were entitled 
to a licence so long as the Corporation’s licence existed, and 
that all contracts in existence at the time should be continued during 
the period of the licence. The Corporation had given notice to 
determine certain agreements with the plaintiff company. Hence 
the present action. 

For the defence it was contended that the Legislature never 
intended to provide that whatever agreements were in existence at 
the date of the Act of Parliament should be continued during the 
period of a new licence to be granted. 

At the close of the arguments, his Lordship intimated that, as the 
question raised was one of considerable importance, he would put 
his judgment in writing, and deliver it in a few days. 


SOUTH AFRICAN NOTES. 


(From our SprctaL CORRESPONDENT aT JOHANNESBURG.) 


June 1st, 1903. 

Cape Town.—There is we among the inhabitants of 
Sea Point and Green t suburbs regarding the proposals of the 
C.T. Tramway Co., whose lines run through those places, to 
electrify the at present unworked Sea Point Railway. The com- 
y's tramway service is not considered satisfactory, and the feel- 

g of the inbabitants is that it is undesirable that the possibility 
of competition should be extinguished, and that the Government 
should run the railway iteelf. The City Oorporation and the 
Harbour Board with these views. The Sea Point Munici- 
pality are willing to guarantee the Government against loss ‘out of 
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the rates, and at a meeting of the ratepayers this week a resoluticn 
to that effect was carried unanimously. 

The street fire alarms of Cape Town have long been in an unreli- 
able and dangerous state, and consequent upon the strong repre- 
sentations of Captain Hayne, the chief, a new system is to be 
installed. This will be onthe “ Gamewell” system, and the total 
cost will be £1,350. 

Durban Telephones.—As mentioned some time ago, the Government 
were dissatisfied with the Durban Municipal Telephone fervice, and 
decided to instal a 
the complete plant and equipment of the Natal Telephone Co., and 
this week completed a system connecting together half a dozen 
local departments, and entirely independent of the municipal 
service. The headquarters of the system are on the Main Wharf, 
the whole line of cargo sheds, water police, Customs, wharf-masters, 
&c., being connected. The system will greatly facilitate the busi- 
ness of the Harbour generally. 

The “ Sydenham Electric Tram and Lighting Bill ” will be intro- 
duced into Parliament this week. 

Potchefstroom.—A public meeting is called for 5th inst. with regard 
to the electric lighting of Potchefstroom. Some months ago several 
offers to light the town were received by the Health Board from 
Johannesburg firms, but the matter was indefinitely ‘“ shelved.” 
The inhabitants, however, were not satisfied with this, and one 
prominent citizen, Mr. Hendriks, proprietor of the Queen’s Hotel, 
has now on order a complete plant of his own. As others intend to 
follow suit, the Health Board have brought the matter up again, 
and the above meeting is called to consider the advisability of 
granting a concession for lighting the whole town and military can- 
tonments. 


PARLIAMENTARY. 


Royat COMMISSION ON Lonpox TRAFFIC. 


Davip presided on 19th inst. at the Westminster 
Palace Hotel over a further setting of the above Commission. 

Mr. G. L. Goma, clerk to the London County Council, continued 
his evidence, and described the powers possessed by the Council 
with regard to subways. The Council had no power to make a new 
subway, except with Parliamentary sanction. The Act of 1893 did not 
apply to pipes and wires laid under the Electric Lighting Acts nor 
by the Postmaster-General. In the Electric Lighting Confirmation 
Order, however, clauses were inserted authorising the Council to 
require electric wires to be laid in their subways. The Postmaster- 
General was not bound by law to lay pipes or wires in subways, but 
as a matter of practice, the Post Office did use the subways. The 
Council did not think that the existing arrangements were satis- 
factory, and they had proposed further powers. They had certain 
powers with regard to subways constructed for underground rail- 
ways, and there wre subways either open or in course of con- 
struction at the Bank and Charing Cross. They would like similar 

rovisions to those they had in the Underground Railway Bills, 
oserted in all similar Bilis in the future. The Highways Com- 
mittee in 1901 reported to the Council on the question of the con- 
struction of tramway subways and subways in streets for the 
reception of pipes, wires, &c., and legislative proposals were intro- 
duced asthe result of the Council’s resolutions on the recommenda- 
tions contained in the report. As a result the Council obtained 
powers to construct a subway for a shallow tramway under the new 
street from Holborn to the Strand, but the proposals to confer 
—- powers on the Council with regard to subways were with- 

wn 


The CHarnman: The idea of the Council was to make subways 
for pipes and wires and tramways in any street without special 
application to Parliament ?—Yes. 

- Sir G. T. Bantney: Without consulting the Borough Councils ?— 

8. 

Continuing, Wityzss advocated the laying down of an extensive 
scheme of subways for wires and pipes, and believed that the cost 
of such subways would, roughly speaking, be paid for by the com- 
panies who would use them for their wires and pipes. The Council 
still asked for power to make subways in any streets for electric 
tramways. 

The Cuatnman: Do they consider the breaking up of the streets 
so great an evil as to make it desirable to have an extensive system 
of subways ?—I think we may go beyond that and say it is almost 
necessary. 

Do the Council wish a veto as regards the construction of under- 
ground tramways and railways ?—They have that power as regards 
tramways, and would like it as regards railways. 

By Sir Rost. Rei: The Council contemplated having subways 
for wires and pipes only in streets where they were not needed for 
tramways or foot traffic, and they would like general powers to 
construct such tramways where necessary. It would be quite 
possible to have all the electric and other wires and pipes placed in 
subways, and the rent which would have to be charged to recoup the 
Council for their construction would, be believed, not be greater 
than the cost of breaking up streets at present to the companies. 
Their engineer advised them that it was quite safe to place wires and 
pipes in the subways used for traffic. He knew of no objection 
os org Borough Councils had made to the construction of 
subways. 

Replying to Sir J. Dickson Porypger, Wrrnxss said he did not 
think would consent to private 

purposes, not an 
enterprise although they passed y 


m of their own. They therefore purchased , 


Wrrness proceeded to deal with the question of street improve- 
ments, and stated thatiwhen streets were widened for tramways it 
was usual to charge one third of the cost to the local authority, one 
third to the tramway account, and one third was borne by the 
Council. 

The CHamman: If.the Borough Council does not agree, what 
happens ?—If it is extremely urgent, as it is in some cases, the 
Council gives way. If not, the tramway is not made. 

Would it be desirable to have some authority who would be able 
to settle the relative proportion of the cost to be borne ?—I do not 
know that it would, because public opinion in London is already 
having its effect upon local authorities, and the Council feels that 
in due course the objection which has been held will not be held. 

You think there is no prospect of much disagreement in the 
future ?—I think the grievance is gradually being broken through 
by the course of events. 

The Commission adjourned. 


Croypon anpD District Exgorric TRaAMways. 


Smr Epwarp Srracuey'’s Select Committee. of the House of 
Commons had this Bill, promoted by the British Electric Traction 
Co., before them on June 16th. Mr. Balfour Browne, K.@., Mr, 
Moon, K.C., Mr. Lloyd and Mr. Hutchinson represented the 
promoters. 

In opening the case, Mr. Batrour Browne said that the Bill 
was to empower the company to construct tramways between Sutton 


-and Croydon. The proposed line would commence with a junction 


with an authorised line from Mitcham to Sutton. From Sutton it 
would pass through Carshalton to Wallington, and from the last- 


-named place it would proceed through Beddington to Waddon. 


At Waddon another authorised line would be connected up. With 
regard to the Mitcham and Sutton authorised line, counsel said that 


-that line was to be transferred to the British Electric Traction Co. 


by the Croydon Council. The Mitcham line commenced at Tooting 
Junction, and doubtless, in future, the L.C.C. tramways at Tooting 
Graveney would be connected with it. The Bill was before the 
House last session, and as then proposed, the line would have passed 
through Carshalton Village, and objection was taken to this on the 
ground that the street was too narrow for a tramway. The present 


Bill proposed that the tramway should go by a different route. It, 


was proposed to take the lines along a road belonging to the 
Carshalton Park Estate Co. This was opposed by that company, 
who asserted that the road was a private one, and intended merely 
as a means of access to their estate. They also objected to the over- 
head system of traction, which was the method proposed to be 
adopted. A large number of witnesses were called in support of the 
scheme. 

Mr. J. W. Sawymr, chairman of the Council, considered that the 
trams would be of great benefit to the working classes who were 
employed in the district. 

Mr. Richarp Kincspouky, a solicitor, said he acted for a number 
of owners of property in the neighbourhood of the proposed tram- 
ways. He had always found that tramways increased the value of 
property. 

On 17th inst., Mr. Pollock asked that an adjournment be granted 
until after lunch. He said that there was a possibility of an agree- 
ment being arrived at between the promoters and the opponents. 

After the luncheon interval, Mr. Moon said that negotiations had 
been going on between the parties, and the result was that the pro- 
moters had agreed with the company owning the estate proposed to 
be crossed by the tramway, to divert the route 150 yds. south of the 
original proposal. 

Mr. Poctxock said that the route, as proposed, would shorten the 
line, and would certainly be better. As there were other opponents 
for whom he appeared however, and as he did not know what view 
they took, he asked the Chairman of the Committee to adjourn for 
one day so that they might be consulted in the matter. 

The Cnarnman thought that the time might be occupied by the 
engineering evidence. Accordingly Mr. Szuton, the chief engineer 
to the British Electric Traction Co., was called. He gave evidence 
with regard to the width of certain parts of the route. 

On 18th inst., Mr. SeLLon was re-called,and put in a plan show- 
ing the propored alteration of route, which he explained to the 
Comwittee. He said that the proporal would have the effect of 
shortening the route. This concluded the case for the promoters. 

Mr. Pottook said, that although the Carshalton Park Estate Co. 
agreed to the proposal, several of the remaining frontagers, for whom 
he appeared also, objected to it. He proposed to call witnesses to 
show that the tramways would be detrimental to the best interests 
of the locality. 

A Mr. Tyxor, a solicitor, resident at Carshalton, was then called. 
He said that Carshalton was a purely residential district, though 
there were workmen living in the neighbourhood. The effect of 
the tramways on the working population would, he said, be that of 


‘raising rents very considerably. 
Mr. Barrow, another resident of Carshalton, gave similar evi- 


dence against the tramways. 
After conferring, the Committee found the preamble proved. 


Harrow Roap anD Tramways. 


Tus Bill came before Sir Edward Strachey’s Select Committee of 
the House of Commons on 17th inst. The promoters’ case was 
opened by Sir Rates Lrrruzr, K.C. Originally the Bill sought 
to empower the Harrow Road and Paddington Tramways Co. to 
construct two short lines of tramway, one in Cambridge Road, 
Kilburn, and another from the junction of Cambridge Avenue with 
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the High Road, Kilburn, Those tramways, however, were struck 
out in compliance with the resolution of the Select Committee on 
Standing Orders on March 10th last. The Bill as it came before the 
Committee therefore was limited to the question of working the 
existing tramways by electric power. The proposal was to adopt 
the overhead trolley system. Opposition to this came from the 
London County Council, who contended that they should have a 
voice in the matter of what system should be adopted. Their 
grounds were that there might be in the future a connection with 
the existing L.C.C. system, part of which is on the conduit system, 
and that they had the right to purchase in the year 1907. 

Mr, Szxton, the chief engineer to the company was called, and 
gave evidence as to the various pro 8. 

Mr, DnvonsHIRE, managing director of the Metropolitan Electric 
Tramways, to which company the applicant company propose to 
lease the undertaking, said that there would be no difficulty in 
getting electric power, as there were the local authorities who could 
supply them. If the line were electrically equipped it would 

tly increase its value to the travelling public. 

On 18th inst., Mr. Talbot having addressed the Committee on 
behalf of the London County Council’s case, the chairman ordered 
the room to be cleared. After deliberating for some minutes, the 
Committee found the preamble of the Bill proved, and the con- 
sideration of clauses was proceeded with. 


Tae Traping CoMMITTEE. 


Siz SamugL Provis, Permanent Secretary of the Local Govern- 
ment Board, gave evidence before this Committee, presided over 
by Earl Crewe, on Monday. He gave statistics of the municipal 
loans granted during the years 1900, 1901 and 1902. The electric 
lighting loans were £10,226,000, in addition to £1,427,000 autho- 
tised by local Acts. For telephone systems the loans sanctioned 
amounted to £114,000. 

On March 31st, 1901, which were the latest figures available, the 
total outstanding loans were as follows :— 


Electric light... 1898 £38,674,000 
Tramways 1885 1,167,000 


The total outstanding loans for all purposes amounted in 1901 to 
£172,983,000. 

Sir GzorcE BartnEy questioned witness at some length as to 
the advisability of enacting that all municipal accounts should be 
set out in the same form as any commercial undertaking, and 
should be certified by a firm of accountants. He asked 
whether it was a fact at present that the electric lighting accounts 
of municipal bodies were not. so set out, and that it was really 
impossible for ratepayers to tell how the undertaking stood. 

Witness said that in the case of a municipal electric lighting 
undertaking the accounts would show the sum spent during the 
year upon the undertaking, but it would not give a balance-sheet. 
It was not kept on what would be called commercial lines, and 
would not show a profit and loss account. With regard to this 
being done, it raised an important question which was being con- 
sidered et present by the Local Government Board. He thought 
that some modification of the present system was desirable, but 
there were difficulties with regard to the accounts being certified by 
a chartered accountant. He would prefer that the auditors should 
be Local Government auditore. There were at present four towns 
whose accounts were compulsorily audited by the Local Govern- 
ment Board. Many municipalities published their accounts in 
volumes, so that the results of their operations could be ascer- 
tained. At present municipal accounts were kept in varied forms, 
and no doubt it would be better if they were kept in a uniform 
manner. 

Mr. AtFrep. Grey, counsel to the Chairman of Committees in 
the House of Lords, was next examined, and said an effective 
system of municipal audit would go far to remove the evils resulting 
from municipal trading. 

Mr. T. A. WetTon, a past president of the Institute of Chartered 
Accountants and Chairman of the Finance Committee of the Wands- 
worth Borough Council, said he agreed with the last witness that it 
was to the public interest that local authorities should appoint their 
own auditors, but subject to the approval of the Local Government 
Board. He did not think it would be possible to lay down a stan- 
dard form of accounts, but it might be possible to lay down certain 
Principles which should be followed in drawing up accounts. They 
might have separate forms of accounts for particular enterprises. 
A separate balance-sheet should be published of each enterprise—in 
fact, he would treat municipal undertakings just the same as a 

private company. The transfer of receipts and balances from one 
undertaking to another was open to great objection, and he would 
not allow it, except with the consent ef the Local Government 

ard. The work required to be done in the interest of any under- 

taking should be placed to the debit of that undertaking. In the 
case of a tramway undertaking, where street widenings had to be 
done, he would refer the matter to the auditor to say as to what pro- 
portion should be charged to the tramway undertaking. The ques- 
tion of depreciation was a most important one. The allowance 
ought to represent the wastage ou the actual capital, and very often 
Ought to include a provision in cases where the works were liable to 
become obsolete. Establishment charges, he thought, needed to 
be extended in ithe icase of many wunicipal undertakings so as to 
make each undertaking contribute its share of the general salaries, 
The Committee adjourned until Thursday. 


Tramways Biot. 


A Szrzcr Committee of the House of Lords, presided over by the 
Earl of Donoughmore on June 15th, commenced the consideration 
of the above Bill, which seeks to incorporate the Mid-Yorkshire 
Tramways Co., with a capital of £372,000, and to authorise the com- 
pany to carry out a number of tramways in the Keighley district 
of Yorkshire. Mr. Fitzgerald, K.C., and Mr. Macassie represented 
the promoters. The Keighley Corporation were represented by 
Mr. Freeman, K.C., and Mr. Waugh, and the London and North- 
Western Railway Co. by Mr. Baggallay and Mr. H. Lloyd. 

Mr. Frrzazrawp, K.C., in opening the case for the promoters, 
said it was the object of the Bill to construct tramways along the 
valleys of the Aire and Wharfe. At the present time there 
was a line of tramways from Bradford to Shipley, and it was 
desired that power should be given for the construction of 
tramways from Shipley to Keighley on the-one side, and 
from Shipley, vid Baildon, to Menston, Otley, Ilkley and 
intermediate places on the other. Many of the inhabitants of the 
districts along the su’gested lines of route worked in Keighley, 
Shipley and Bradford, and the lines would be of great convenience. 
to them. Every local authority in the district had given 
consent except Keighley. The Corporation of Keighley had secured 
& provisional order to promote their own tramways in the borough, 
and the question which arose really was as to who should constrict 
the tramways. The position of hisclients was that if the Keighley 
Corporation made their own tramways within the borough, the com- 
pany should be allowed running powers over them, and the terms 
upon which such powers should be allowed should be settled by the 
Board of Trade. Further, they asked that if the Keighley Corpora- 
tion did not construct within the time prescribed by the Order, 
then the Mid-Yorkshire Co. should have power to construct within 
the borough. Even if the Mid-Yorkshire Co. constructed th» tram- 
ways within Keighley, they were willing that the Corporation should 
have control of them. With regard to the London and North- 
Western Railway Co., their opposition was on the ground of com- 
petition, and he contended that such opposition could not be upheld 
in view of the action of Parliament in other cases. 

Mr. Freeman, K.C., addressed the Committee on behalf of the 
Keighley Corporation, and said his clients did not want to prevent 
the construction of the through route, as they recognised the con- 
venience it would be. All they objected to was strangers coming 
into the borough except on certain terms. They asked that, if 
running powers were granted, the company should be only allowed 
to run through cars, and should not be allowed to run a purely local 
service. Further, Keighley desired a clause inserted making it clear 
that if the question of terms went to arbitration, the Board of Trade 

‘should bear in mind the expense Keighley had been put to in 
widening streets for tramway purposes. 

Mr. FirzGERaLD saw no ditficalty with regard to the first point, 
bat could not accede to the second. He could not give an under- 
taking to fetter the discretion of the Board of Trade in case arbitra- 
tion became necessary. 

A number of witnesses were then called, including Mr. R. Quin, 
one of the promoters, who stated that 26 miles of tramways were 
proposed. He estimated that that company would almost at once 
pay 5$ per cent. dividend, and that the dividend would be pro- 


gressive. 

On June 16th Mr. said there was every possibility of 
an ariangement being come to with Keighley, and in the meantime 
he asked that the opposition of the railway company might be gone 


into. 

Mr. J. Matui#son, general manager of the Midland Co., gave 
evidence as to the prejudical effect the tramways were likely to 
have on the receipts of that line, and other evidence of a similar 
character was called. ; 

Mr. Freeman then announced that a satisfactory arrangement 
had been come to between the promoters and the Keighley 
Corporation, by which the Corporation withdrew theiropposition. The 
promoters undertook only to run a through service through the 
town, and leave the Corporation to work the local service, and also 
in assessing the amount to be paid forthe use of the Keighley 
tramway lines they had undertaken that the arbitrator should be 
asked to take into consideration the cost incurred by the Corporation 
in widening the streets for tramway purposes. 

The Committee found the preamble of the Bill proved, and 
ordered it to be reported to the House. 


BrrMineHaM anp District Tramways. 


On 18th inst. Mr. Emme Garoxe gave evidence, describing in 
detail the various routes. With regard to the various sections 
of the tramways, he said that the British Electric Traction Co., the 
Birmingham and Midland Co., and the City of Birmingham Co. 
worked about 20 miles of line outside the city, radiating north and 
south. Witness stated that several times the companies had 
endeavoured to come to some arrangement with the Corporation, but 
never with success ; therefore he considered the proper course had 
been taken in coming to Parliament. The proposal was to equip 
electrically all the lines, and to run them as one system with the 
outside lines. Although in 1899 the Corporation decided in favour 
of municipalisation, the next year they made arrangements with the 
companies for electrification ; then, after further negotiations, they 
decided in May of this year to abide by their decision to municipalise 
the trams. 

In answer to Mr. Batrour Browns, K.C.: If the Corporation 
were prepared to enter into working agreements, and to equip the 
line electrically, the promoters would seek further advice. 

Mr. Wa. SHakEsPHaRE, town clerk to the Smethwick Urban 
Council, and other witnesses from that place, gave evidence in 
favour of the Bill. : 
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A large number of local witnesses were called on Friday, mostly 
ne and clerks of the various Councils interested in the 

Col. Luptow, surveyor to the Board of Trade, said that several 
years ago he reported on the Birmingham tramway system. He 
was of opinion that the tramways would greatly benefit the working 
class population, for whose accommodation large estates had been 
laid out in the surrounding districts. But the service of trams would 
have to be a continuous one. 

Mr. Fitzgerald, in reply to a suggestion from the Chairman, said 
that the promoters, after careful consideration, desired to submit a 
proposal that a clause be inserted providing for through communica- 
tion between Birmingham and the adjoining districts, the terms and 
conditions to be settled by an arbitrator to be appointed by the 
Board of Trade. He thought that that mighc be a basis fora 
settlement of the whole matter. Mr. Balfour Browne, K.C.. 
reserved his answer to this until Monday. 

On Monday Mr. Lioyp said that he was afraid the case would 
have to be proceeded with as it stood, as no agreement had been 
come to with regard to the clause which it was suggested should be 
inserted in the Bill, leaving it to the Board of Trade to finda 
solution satisfactory to all the parties. The view of the Corpora- 
tion was that if any such step were taken there should be excluded 
from the consideration of the Board the proposal as to running 
powers. As the promoters were willing to submit the whole matter 
to the Board of Trade, he contended that it would be improper and 
inconvenient if one of the most important provisions of the Bill 
were excluded from consideration. 

Mr. Batrour Browne, for the Corporation, said that the point 
was that through communication between Birmingham and the 
surrounding districts should be agreed to as a basis of a settlement 
of the contentious matters. The promoters were asking for running 
powers over the Birmingham lines and the Birmingham Corpora- 
tion objected. Counsel’s speech lasted all the morning. After 
lunch a number of witnesses were called in support of the opposi- 
tion, including Alderman Beale, the chairman of the Tramways 
Committee of the Corporation, and Alderman Cook. After lengthy 
examination and cross-examination, the chairman of the Committee 
intimated that the Committee did not wish to hear any other 
evidence. 

The Committee room was then cleared. After conferring for 
some minutes in private, the CHarRMAN announced that the Com- 
mittee found the preamble proved as regarded the tramway. The 
clauses were settled on Tuesday mcrning. 


Tramways 


On Tuesday a Select Committee of the House of Lords under the 
chairmanship of the Earl of Belmore, considered Tramways Orders 
Confirmation (No. 1) Bill which contained the confirmation to the 
Leeds Corporation of an extension of their system. 

Mr. Batrourn Brownz, K.C., who, with Mr. Ram, represented 
the promoter, described the tramways which the Corporation 
sought power to construct, which were altogether about eight miles 
in length. The only opposition came from the London and North- 
Western Railway, who asked for a protective clause with regard to 
the carrying of an electric wire under a bridge belonging to the 
company in Domester Street. The company alleged that there 
would be danger of injury to their workmen when the bridge was 
repaired. He submitted, however, that the space beneath the 
bridge was absolutely the property of the public, and the Corpora- 
tion were simply dealing with their own property. The Railway 
Co. had no right without the consent of the Corporation to come 
underneath the bridge to repair it, but when a question arose 
between two great Corporations, they would like to act reasonably. 
There were 13 railway bridges in Leeds under which there were 
electric wires for the tramways, and three of these belonged to the 
North-Western Railway Co. In none of these cases were there any 
protective clauses. Whenever it was wished to repair these bridges 
the Corporation cut off the current at night. 

Mr. J. B. Hamicton, manager of the Le:ds tramways, said that 
80 miles of tramways were now being operated i: Leeds. They 
went under 13 bridges, and in no case was there any protective 

In cross-examination by Sir R. K.C., Wrrness admitted 
that if the railway company was to have any voice, the suggested 
clause was reasonable. 

The Cuatnman asked if there was any body to which an appeal 
could be made in the event of a disagreement as to what was a 
reasonable time for cutting off the current. 

Sir R. Lirriezer said the ion had made no objection to 
details. They simply said they would do nothing. The company 
had no objection whatever to an appeal to the Board of Trade in 
the event of a refusal by the Corporation. All the company 
wanted was that they should not be put at the mercy of the Leeds 
Corporation. 

Mr. Horxrissoyx, consulting engineer to the Leeds Corporation, 
said there were 5 ft. between the live wire and the structure of the 
bridge. They could make it up to 8 ft. if necessary, which would 
enable the company to paint their bridge. They were willing to keep 
the wire down to 8 ft. i 


Can you imagine the L. & N.W. Railway being upreasonable? 
—Yes, I ean—they are not acquainted with the conditions of our 


times when requested for the repair of the bridge, and any dispute 
as to what shall be a reasonable time will be settled by the Board of 


North Metrepolitan Electric Power Supply Bill—Oa Monday the 
above Bill, which has just been introduced, came before the 
Examiner for Proof of Compliance with Standing Orders, and it 
was found that the Orders had not been complied with. Accord- 
ingly it will be referred to the Standing Orders Committee, who 
will decide whether the Bill will be allowed to proceed. The Bill 
empowers the U.D.C. of Willesden to sell their generating station 
to the company, and the company will be empowered to eater into 
agreements to supply electricity in bulk from the station to the 
District Council, to the Harrow Road and Paddington Tram- 
ways Co., and to any new tramways or light railways within the 
- = or worked by the Metropolitan Electric Tramways 


Hastings Tramways (Extensions).—Oo Tuesday this Bill came - 


before the Select Committee of the House of Commons, presided 
over by the Deputy-Chairman. The Bill empowers the Hastings 
Tramways Co. to construct extension tramways in the county 
borough of Hastings. It is proposed to construct new tramways to 
the length of 2 miles 6 furlongs, at an estimated cost of £26,161, 
Power is taken to raise £60,000 additional capital. The preamble of 
the Bill was found proved, and it was ordered to be reported to the 
House for third reading. 

Tynemouth and District Electric Tramways (Extension) —This 
Bill authorises the Tynemouth and District Electric Traction Co., 
Ltd., to construct additional tramways and other works, and to use 
electric power for the tramways. It is proposed to construct 2 
miles 4 furlongs odd of tramways at a cost of £35,021. It gives the 
company ruaning powers over the lines of the Tyneside Tramways 
and Tramroads Co. Oa Tuesday it came before Mr. Jeffrey’s Com- 
mittee of the House of Commons, and there bzing no opposition, it 
was ordered to be reported for third reading. 

New Group.—A new Select Committee has been appointed, con- 
sisting of Messrs. Bond, G. Brown, T. L. Corbett and C. Devlin, to 
consider the following group of Bills:—Dudley, Stourbridge and 
District Tramways; London, Brighton and South Coast Railway; 
Pontypridd U.D.C.; Preston, Chorley and Horwich Tramways ; 
South Lancashire Tramways; Bournemouth Corporation Tram- 
ways; Poole and District Electric Traction; Hove, Worthing and 
District Tramways; and South-Eastern and Chatham and Dover 
Railway. 

Electric Lighting Provisional Orders (No. 7) Bill.—This Bill came 
before the Unopposed Committee of the House of Commons on 
Thursday last week, and was ordered to be reported for third 
reading. It confirms orders granted by the Board of Trade to the 
following districts:—Cambridge; Isle of Sheppey and District; 
Sandwich ; Deal and Walmer; Sittingbourne and Milton; Strood 
and Dartford Rural Districts; Tadcaster and District (Extension); 
Uxbridge and District (Extension), and Wimbledon (Extension). 

Wigan Corporation Tramways —On Thursday the Examiner 
found that Standing Orders had not been complied with in the 
case of the above Bill, and accordingly the Bill will have to go 
before the Standing Orders Committee. 

Standing Orders.—On Friday Standing Orders in the House of 
Commons were found to have been complied with in the case of the 
Willesden U.D.C. Bill, the Fyfe Electric Power Bill, and the 
Nottinghamshire and Derbyshire Tramway Bill. In the case of 
the Rochester Corporation Tramways and Improvements Bill 
Standing Orders were found not to have been complied with, and 
the matter will have to go before the Standing Orders Committee. 

Keighley Tramways — Oo 16th inst. the provisional order 
granted by the Board of Trade to the Keighley Corporation, and 
contained in Tramways Confirmation Bill (No. 2), came up for con- 
sideration. Mr. Freeman, K.C., appeared for the promoters, and 
called Mr. W. H. Hopkinson, borough engineer, who gave formal 
evidence, and stated that the object of the order was to construct a 
new tramway from the centre of the town to Stockbridge, and to 
electrify the existing horse tramway b:2tween Ingrow and Utley. 
There was no opposition, and the Committee found the preamble of 
the order proved. ° 2 

Hove, Worthing, and District Electric Tramways.—The Standing 
Orders Committee of the House of Commons have decided that 
Standing Orders may be dispensed with in the case of this Bill. 
Mr. L. Sinclair has given notice of his intention to move the rejec- 
tion of the Bill on second reading. 


CORRESPONDENCE. 


Free Trade y. Fair Trade. 


I note, with great satisfaction, that you have opened your 
columns to the expression of opinion on the great question 
of Free Trade versus Fair Trade. It seems a most extra- 
ordinary thing how little the principles of trading are under- 
stood by the ordinary man in the street, or at least the man 
in the street who exploits his convictions, apparently, with- 
out having grasped the rudiments of the question to the 
smallest degree. Everyone must agree, unless he is an utter 
simpleton, that it would be vastly to the country’s benefit, 
other things being equal, if: the 100 millions of pounds 
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worth of manufactured goods alone bought annually 
by this country, were manufactured in this country, in 
British factories, and by British labour. In the elec- 
trical trade alone one million pounds’ value of manu- 
factured stuff is being annually imported, which, if 
manufactured in this country, would be sufficient to keep 
five additional factories going employing 1,000 hands 
each, at some 30s. to £2 per week per hand, and this 
only accounts for £1,000,000 out of the £100,000,000. On 
this basis, which is in no way an exaggeration, if this 
country manufactured the whole of the manufactured goods 
now imported into it, in addition to what it already manu- 
factures, we could find employment, first hand, for some 
400,000 to 500,090 more British working men, at an aver- 
age wage of 30s. per week, and, second hand, at least half 
as many again, at the lowest estimate. 

The whole question, although it is of most vital im- 
portance to the future prosperity of the country, and ought 
to receive the greatest amount of intelligent thought that 
the country can bring to bear on the subject, is treated by 
many in a spirit of derision, and by others simply as a 
political question, that is, a question on which it is easy to 
farm out the well-worn cry_of the big and little loaf, &., 
with effect, for the sole idea of displacing the present 
Government and substituting themselves, on the strength of 
the want of perception of the average voter. 

Like your correspondent who signs himself “ Free Trader 
or ——?” the bulk of the men in the street cannot see 
how they would be anything but losers, except they are 
manufacturers, whereas the writer contends that practically 
everyone would be immense gainers. Would it be no benefit 
to “ Free Trader or ——” if, say, five additional electrical 
factories requiring assistants sprang up employing 1,000 
hands, or, say, 10 smaller ones employing 500 hands. Or 
would it not be better, say, for the proprietors of the elec- 
trical technical papers if this £1,000,000 extra value of elec- 
trical machinery were manufactured in this country. 
Assuming only that 1 per cent. was expended by the manu- 


facturers in advertising this amount of extra sales, it would © 


mean £10,000 per annum extra in the pockets of the tech- 
nical press proprietors, and 1 per cent. of sales expended in 
advertising would not be out of the way as an estimate. 
Perhaps they consider that they already get this amount due 
to the advertisements of foreign electrical machinery, in 
which event the contention would not hold good; but in 
any event it would be much more to their satisfaction, the 
writer would think, if it came from the sale of British 
goods made by British working men. 

If we could open a trading account with the moon to the 
extent of £100,000,000 per annum, everyone would go off 
their heads about it and think the millennium had come ; 
yet here we have this amount, which is the country’s birth- 
right, going under our very noses, and being treated as a 
matter of derision and ridicule. 

H. W. Wilson. 


Stowmarket, Suffolk, 
June 19th, 1903. 


Zollvereinism. 


Technical journals are not supposed to take part in ordi- 
nary political discussions, and in considering the new fiscal 
proposals that threaten a return of the old Free Trade and 
Protection controversy, they can only deal with the question 
as it affects the electrical industry. Until the, at present, 
vague ideas take shape and get out of the region of party 
cries into the concrete form of a Bill in Parliament, we are 
all necessarily in the dark as to what is really intended. 

The Imperialist idea appears to involve a policy of trade 
combination in the interests of the United Kingdom and 
her Colonies, Trade between the Mother Country and 
Colonies is to be cultivated by preferential Custom House 
arrangements, 

The British Empire is to regulate its fiscal policy on the 
principle of absolute reciprocity, Free Trade being estab- 
lished with exceptional arrangements as to foreign Protec- 
tionist nations. 

The scheme assumes that the Colonies will adapt their 
fiscal policy to that of the Mother Country in all respects, 
and that foreign nations will continue to impose duties upon 
the produce and manufactures of the British Empire. With 


universal Free Trade, of course there would be no raison 
@étre for. retaliatory measures. If such a policy were 
carried out, what would be the effect upon the electrical 
industry ? 

It appears to be agreed by the promoters of the system 
for which we have coined the word Zollvereinism, that food 
and other necessaries will increase in value, but that wages 
will also increase to a greater degree. Thus the electrical 
industry will be carried on at higher rates of wages, while 

the cost of all materials will be enhanced by the limitation 
of the sources of supply, or the additional charges imposed 
upon importations from foreign nations. 

The supply of electrical manufactures to foreign countries, 
will be also affected by the extra cost of production and 
additional difficulty experienced in competing for business. 

We do not know if the Imperialist idea extends to the 
question of the establishment of aliens in the British 
Empire, but if they contend that Americans and Germans 
should not carry on their extensive electrical manufacturing 
works within the Imperial territories, it would involve some 
startling developments. The electrical industry in this 
country owes much of its practical working to the inventions 
and energy of foreigners, especially «the Americans, as 
represented by Brush, Thomson-Houston, Westinghouse, 
Edison and others, with Siemens and Schuckert among 
the Germans, ll of whom are established in this country. 

If preferential duties in favour of the Colonies are 
imposed, it will mean paying more for copper, which enters 
so largely into all our electric work, for South Australia and 
even Canada would claim exceptional advantages over South 
America and Spain. Canada manufactures dynamo 
machines, and under a preferential tariff it might add to the 
cost of such appliances if obtained from America or 
Germany, although the chances of any important develop- 
ment of the Canadian supply of the article for British and 
Colonial consumption would be somewhat remote. 

Again, there is the matter of lamps, millions of which are 
imported into this country free of duty from Germany, 
France, Holland, Norway, Switzerland, &c., so that if the 
proposed arrangements put on any extra cost, it could not 
benefit the industry by making preferential terms in favour 
of Canada, for example, where electric arc and incandescent 
lamps are made by American firms domiciled there. 

One of your contemporaries which favours preferential 
duties to use as a leverage in bargaining with Protectionist 
countries, uses the argument at present adopted by Mr. 
Chamberlain that it would tend to promote Free Trade all 
round. That is to say, if we put on a retaliatory duty and 
then say to the foreigner we will take it off again if you take 
yours off too; they are more likely to alter their fiscal 
arrangements than if we leave them alone, but this argument 
assumes the whole question of whether Free Trade benefits 
the nation which adopts it, whatever course other Powers 
may pursue. 

The Protectionist countries might content themselves by 
congratulating this country upon having adopted their 
enlightened views and adhere more strongly to them. When 
Free Trade was being advocated for this country its advan- 
tages appeared to be so apparent that it was believed that our 
example would convert the rest of the nations, but triumphs 
of progressiveness are not so easily obtained. It required an 
immense effort to bring about the change among English- 
men, and there are still among us those who cling to the old 
Protectionist theories, and preach them under the names of 
Reciprocity and Fair Trade; but the general interests of 
the community will prevail, and the argument of high prices 
resulting in better wages is already received with the 
sceptical but very practical suggestion that the improved 
wages had better be secured first before doing anything to 
increase the cost of living. 

Among those who have expressed opinions, a late Presi- 
dent of the Institution of Electrical Engineers considers that 
Free Trade between the Colonies and the Mother Country, 
with a certain impost on importations from other countries, 
would notaffect the priceof foodand would benefit the electrical 
industry, but hedoesnot show how this would be accomplished, 
and his views are certainly not in accordance even with 
those of Mr. Chamberlain, who admits the probable advance 
in cost of living, but suggests higher wages to enable people 
topay for it, in which case those who have fixed incomes and 
are not subject to the rise and fall in wages wil] not receive 
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the new policy with much comfort. Nor does he explain 
how any restriction on imports can improve the electricity 
business. 

Prof. Silvanus P. Thompson argues strongly against the 
proposal, and considers that to the electrical industry it 
means its concentration in the hands of financial trusts and 
rings both abroad and at home, but while agreeing with him 
in his opinion of the baneful results of the change, we do 
not quite follow his conclusion as to the effect upon the 
character of the organisations for carrying it on. 

Mr. W. C. Mountain tells a sad tale. A Conservative (!) 
Member of Parliament has actually adopted the old com- 
mercial axiom of buying in the cheapest market instead of 
paying a higher price to Mr. Mountain’s firm. Most 
unpatriotic indeed ! but how does he expect to persuade the 
community that it is in their interest to pay more for what 
they want than market value? If this is the best argu- 
ment he can give, then this mountain in labour has indeed 
brought forth a very poor little mouse. 

Mr. Tinker is on safer grounds when he appeals to results 
as proving the soundness of the views of the veterans of the 
Free Trade policy, of whom, by the bye, Mr. Chamberlain 
was one, and Lt.-Col. Crompton endorses his opinion, with the 
warning that any restriction whatever on trade is a mistake, 
and will prove financially disastrous to this country in the 
long run. 

If foreign manufacturers are foolish enough to sell us 
their goods, be they electrical apparatus or sugar, at a loss to 
themselves, it is a gain to us; and to cut off our nose to 
spite our face by trying to stop the process, will not help 
matters. 

The Two Obadiahs. 


In reading “ Free Trader’s” reply to my note, I observe 
with pleasure tbat in principle he revokes his utterances, and 
reveals himself as a “real Free Trader,” and not a “selfish 
Protectionist.” 

In view of the statement by a hard-shelled Protectionist 
that higher wages and salaries are paid abroad than here, 
there would hardly appear to be any necessity to levy 
imposts on the hated foreign engineer, as under these con- 
ditions it would only be prejudicial to his interests to come 
over here at all. 

It seems to me that “Free Trader” and a good many 
others do not know what it is they do want, and to please 
them all the Government’s only course would be to 
legislate specially for each individual manofacturer, 
engineer, &c. 


June 22nd, 1903. 


Undeluded. 


Electricity in Mines. 


I note Mr. Simons’s letter in your current issue, and 
having recently installed what is probably the largest three- 
phase power plant for colliery work in this country, I might 
claim some knowledge of the matters which Mr. Simons 
apparently thinks I lack. 

I am quite aware that three-phase motors of com- 

ively small size are built for pressures of 3,000 volts, 
and I would not hesitate to instal such in suitable places, 
but what I contend is that a coal mine—such as we have in 
this country—is not a suitable place. 

Mr. Simons says open-type motors can be used, and I 
quite agree that this is the better type to use where possible, 
but not at 3,000 volts in a coal mine. 

If this gentleman has been underground much, he will 
know that the air is impregnated with moisture and the 
coal dust collecting on the windings is more or less damp. 
Now the risk of breakdown of the coils insulation is directly 
proportional to the pressure, and it would not be long in 
proving a constant source of trouble and danger. However 
undesirable these conditions may be, they are nevertheless 
unavoidable, and keeping the pressure down is the only 
way, in my opinion, to ensure reliability from breakdown. 


_ With regard to switchgear, I have used switches entirely 


immersed in oil and in gas-tight cases with every success. 
These switches operate on 600-volt circuits, motors re- 
quiring 150 amperes per phase. This question of switch- 
gear, as Mr. Simons says, is very important, but at low 


pressures it does not present great difficulties in colliery © 


work, for the simple reason that in this country motors of 
over 300 H.P. are rarely required underground. Conse- 


quently, the currents to be handled will be in the order of 


300 amperes per phase at 500 volts. It is not difficult to 
build switches for this current—or even double. 

The question of cost of copper is a secondary consideration 
when the distances are short, and the fixing of large 
cables in shafts presents no difficulties to those accustomed to 
this class of work. I have put cables 3 in. diameter by 
300 yards long into a shaft in a few hours. 

Electric plant at a colliery must require a minimum of 
attention and repairs, otherwise it will lose many of its 
advantages. If we increase the pressure to save a few 
pounds in first cost of copper, and by so doing increase our 
risk of breakdown and attention necessary, it will be a fatal 
policy both for the collieries directly concerned and the 
development of electric power in this class of work 
generally. 


Cardiff, June 20th, 1903. 


W. As Scott. 


Bankruptcy Proceedings. 

I much regret seeing the prominence given in your issue 
of 12th inst. on page 1003 to my unfortunate position. I 
now ask you, with your usual fairness, to note the follow- 
ing :—No actual proceedings took place at all, and the party 
furnishing the garbled report might have stated—(1) the 
true names of creditors; (2) that, with the exception of 
about £150 unsecured, all the liabilities are due to a law- 
suit ; and (3) that the assets are over £700. J ask for this 
explanation considering my old standing in the trade (I have 
been in business on my own account for 20 years), and 
owing to the pioneer work I had to do, had many a hard 
struggle. When competition became too keen I saw to it 
that the trade received 20s. in the £, sacrificing everything 
to do this. A careful inspection of the report proves same, 
Not a trade name appears. f 

Harry South. 

June 23rd, 1903. 


LARGE LOW-SPEED INDUCTION MOTORS. 


We have received from Messrs. Witting, Eborall & Co., Ltd., the 
following interesting particulars of some special low-speed induc- 
tion motors, which have been recently supplied for mining work. 
The {problem presented to the makers was that of replacing three 
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steam eugines driving mining pumps, by means of electric motors of 
corresponding partis namely, 150 8.H.P., working from a three-phase 
supply at 21 cycles. Tne speed of the mining pumps in question 
being only 68 revolutions per minute, and the motors having to be 
directly coupled to them, the difficulty of the problem from the 
electrical of view will be readily appreciated. At 21 cycles, 


: 
4 
4 
GS 
L 
i 7 
| 
° “eo 190 200 ase 
» 


} 


‘Vo. 62, No.1,985, Jomm 26,1908] THE ELECTRICAL REVIEW. 


the speed of 68 revolutions per minute corresponds to 36 poles oa 
the and this called for a rotor diameter of 
case. On account of the clearance between rotor and stator being of 
the order of 0°07 in., this large diameter necessitated a special con- 
struction in order to obtain the necessary stiffoess in the motor, as 
any want of rigidity in either stator or rotor would be fatal to the 
proper mechanical performance of the plants under 
these circumstances. The illustration gives a good 
idea of the completed motor, and shows how the 
necessary rigidity is obtained ; the rotor bearings are 
carried by special- end shields consisting of 
spider-shaped castings bolted to the stator frame 
along its whole periphery. 

The rotor is, of course, provided with the usual 
star-connected three-phase winding, the ends of 
which are connected up to three slip rings for the 
purpose of inserting a non-inductive resistance in 
the rotor circuits at starting. As can be seen from 
the figure, the brushes pressing on these rings are 
provided with an arrangement whereby the rings can 
be short-circuited and the brushes lifted off them 
after the motor has attained full speed. This 
obviates, of course, all wear on the rings and 
brushes while the motor is running, and also the 
loss in the cables going to the starting resistance 
which have to carry heavy currents. 

The curves on the opposite page show the running 
performance of one of these motors, from which it 
will be seen that the power factor, efficiency and 
overload capacity are exceptionally ood when the 
low speed of the motor is considered. 

On account of the very large radiating surface, 
the temperature rise of the motors after long 
periods of running at full load is exceedingly 


These three motor-driven pumps all work under- 
ground, and are giving every satisfaction. 


BUSINESS NOTES. 


Electrical Wares Exported. 

ENDING 247TH, 1902. | JUNE 23RD, 1903. 
Adelaide Value £68 Adelaide .. Value £112 
Alexandria .. «e 22 Teleg. mat. 

Amsterdam .. 62 | Alexandria .. 
Bilbao ts | Elec.launch .. 99 
Buenos Ayres 1,614 Amsterdam .. | 
Teleph. cable ..- 205 Bombay .. 
” Teleg. wire .. Brussels .. oe 
Cape Town.. oe 188 | .. .. 1,608 
” Teleg. mat. 876 Callao. Teleg. cable .. 7,500 
Channel Islands .. 181 | CapeTown.. ..  .. « 107 
Colombo .. os oo 201 Channel Islands .. 
Durban ++ 2,986 | Constantinople .. 
Fremantle. Teleg. wire 189 Delagoa Bay 
Gibraltar. Teleg.mat... .. 15 ee 1,226 
Hong Kong .. | SH Teleg. mat. 657 
Melbourne .. 405 Flushing .. 20 
New York .. 500 Hamburg. ‘Teleg. mat... 180 
Shanghai .. ee 270 Lyttleton .. 260 
»  ‘Teleg. wire .. .. -160 | Melbourne 14 
Townsville, Teleph.cable .. 528 Teleg. mat. 
Wellington .. ee at Montreal - 130 
Yokohama .. oe 6488 Penang 
Perth.. 
Port Elizabeth .. 
Teleg. mat. .. 
RioJaneiro. Teleg. mat. .. 200 
St. Petersburg. Teleg. wire .. Bt 
Singapore .. oe es 220 
Teleg. mat, .. 
Toronto .. ae 166 
Valparaiso .. % 
Wanganui .. ae 
Wellington .. 260 
Total .. £12,221 ° Total .. £16,485 

Foreign Goods Transhipped. 

Boulogne. Elec.cable Value £400 | Gothenburg. Elec. goods Value £129 

Brussels, Elec, goods... .. 980 ; 

Total .. .. £480 


Henley’s New Works.—The Gravesend and Northfleet 
Standard of June 13th contains an account of an interview with 


_Mr. Geo. Sutton, the enterprising manager of Henley’s Telegraph 


Works Oo., respecting the new works which that company is pro- 
Fosing to put down at Crete Hall Estate. 


Holidays.—A very attractive “Tourist Guide to the 
Continent,” has been issued on behalf of the Great Eastern Rail- 
way, detailing the new tours in North Germany, the Tyrol, Norway, 
Denmark, Sweden &c. It is published at 30, Fleet Street, E.0. (6d.), 
and as the return of fine weather will incline the thoughts of many 
in the direction of holidays, it comes at the right moment. 


Tureg-Paasz Motor ror Minina Pump, 150 68 Revs. 


PER-MIN.; 21 350 Vours at THE TERMINALS. 


Catalogues and Lists.—From the A.B.P. AccumuLaoR 

Co., Lrp., of Stockton-on-Tees, we have received an advance copy of 
their new list of prices and outputs of their different types of cells 
for traction, central station, yacht lighting, and other purposes. 
It is of handy size, and attractively illustrated and arranged. 
Another list from the same firm consists of a set of illustrated sheets 
showing photographic views of the battery rooms at the Dartford, 
Devonport, Mexborough, Barnstaple, Worcester, and Oban Electricity 
Supply Stations, where A.B.P, batteries are in service. Other illus- 
trations show different views of the plates of the Stockton type of 
accumulator. 

A small pamphlet entitled “ Angold Arc Lamps at Hornsey ” has 
been brought out by the Gmnzrat Exzorric Co., Lrp. It givesa 
full account of the Hornsey electric street lighting, of which a 
ee has already appeared in the columns of the ELzcrricaL 

EVIEW. 

Messrs. Bett Bros, of Manchester and Ravensthorpe, have 
issued a brochure containing an account—illustrated by a number 
of excellent pictures of plant installed by them—of their patent 
process for purifying and softening water. 

A catalogue of band saw mills, single and double cutting, has 
come to band from the Warmzrous Enainz Works Oo., of 
Brantford, Canada. 

Messrs CRESSWELL’s Aspestos Co., Lrp, of Wellington Mills, 
Bradford, Yorks., who are spinners and manufacturers of all kinds 
of asbestos goods, recently commenced the publication of a monthly 
magazine known as the Engine Room and Boiler House. It has some 
chatty articles and notes, and at the same time serves as an excellent 
medium for keeping the Cresswell specialities before the notice of 
buyers and users of engine stores. : 

A list of the “ Mallett” oil and steam tor has come to 
— Messrs. Frecp, & Co., ., of 38, Mincing 

e, B.C. 

A handy little pocket address book (with alphabetically finger 
index) has been sent to us by the GmneRat IncaNDESCENT ARC 
Lieut Co, of 115—117, Cannon Street, K.C. 


Trade Announcements,.—Messrs. G. N. C. Mann and 
Co. have changed their address to 5, Bank Plain, Norwich. The 
change has been necessitated by increasing business. At the new 
address Messrs. Mann have purchased a large and imposing building, 
which they have fitted up as extensive showrooms, offices, workshops 
and stores. The firm has at the moment a very large amount of 
installation work in hand, including complete installations for two 
large asylums, a large theatre, over a dozen country mansions, and 
. number of public buildings, including churches, clubs, hotels, 

The Wheeler Condenser and Engineering Co. has removed from 
Queen Victoria Street, and has taken offices at Westinghouse 
Building, 2 and 3, Norfolk Street, Strand, W.O, 

The Ajax Electrical Engineering Co., of Morley Road, Barking, 
is removing to larger premises (offices and showrooms) at 78, North 
Street, Barking. 

Messrs. Willey & Co., Ltd, of Exeter, have taken premises at 
Cross Street, Barnstaple, where they will carry on an electrical 
engineering business. 


Hudson-Bowring Lifeguards.—We understand that 
the Corporation of G w has authorised the equipment of 100 
cars with this form of guard, and the B.T.H. Oo. has been 
instructed to alter all the existing lifeguards to this type 
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Dissolutions and Liquidations.— A petition for 
winding up the Electric Tramways Construction and Maintenance 
Co. is to be heard in London on June 30th. : 

The Blectro-Magnetic Traction Co. is winding up, with Mr. 
J. H. Howard, of Hamilton House, Bishopsgate Street, E.C., as 
liquidator. 

A meeting of the Norwich Electricity Co. is to be held at 


Norwich on July 23rd to hear an account of the winding up from 


the liquidators, Messrs. F. W. Harmer and G. F’. Buxton. 

Messrs. F. M. ong, E. Schattner and F. W. Harmer (Schattner 
and Co., Norwich) have dissolved partnership. 

On July 13th the public examination takes place at Carey Street 
in connection with the Desramaux's Automatic Water Softener and 
Purifier, Ltd, of Cheapside, Bradford. The persons to be 
examined are:—W. Elmore, W. Parker, J. T. Norman, T. H. 
Butt, 8. Smith, R. J. Hannam, E. W. Townend, and J. L. Harrison. 


Sentence.—At Bow Street the other day Otto Domon, 
a French subject, described as an electrical engineer, was charged 
with obtaining money from Mr. Frederick Arthur Glover, electrical 
engineer, Garrick Street, Mr. J. E. Taylor, electrical engineer, Lombard 


’ Street, and other persons, by falsely representing that he-had the 


placing of a large contract for electrical works on behalf of Mr. 
John Mitchell, pen manufacturer, Birmingham. Prisoner was 


sentenced to three terms of three months’ imprisonment, or nine ~ 


months in all. 


Jandus Lamps.—The Jandus Arc Lamp and Electric 
Co. has recently placed on the market several new and improved 
forms of alternating arc lamps, double and single enclosed. The 
lamps are said to be remarkably quiet, this very important feature 
having been obtained without the use of rubber bands, &c , gene- 
rally employed, as these quickly deteriorate owing to the variations 
of the temperature of the lamps. The choking coils and trans- 
formers are external, and can therefore be easily adjusted for 
different circuits by the average wireman without in any way inter- 
fering with the mechanism of the lamp. The cases are remoyed 
without detaching the lamp from the support or leads, The dust- 
proof mechanism is enclosed within an easily removable machined 
metal casting, forming a perfectly air-tight construction and 
enabling the lamp to be used in almost any position, and at the 
same time reducing the possibility of breakdown to a minimum. 
The lamps can be run singly on any voltage from 80 to 2,000, or in 
series on 200 to 2,000 volts by the use of patent transformers, &c. 
Farther particulars can be obtained from Drake & Gorham, Ltd., 
66, Victoria Street, London, 8.W. - 


The Elland Destructor.—The refuse destructor and 
steam generating plant erected by Meldrum Bros., Ltd., for the 


U.D. Council were formally opened on June 16th. The destructor - 


is of Meldrum’s patent “Simplex” type of two grates, with 
regenerator for heating the air for combustion, and other special 
features of this system. Attached to the destructor is a 
Lancashire boiler 30 ft. x 8 ft., to work at 200 lbs. pressure, the 
steam from which will be used for driving the engines in the elec- 
tricity station now being erected on the site. A supplementary 
Babcock & Wilcox water-tube boiler is also provided, fitted with 
Meldrum’s forced-draught furnaces, for burning cheap coal fuel. 
This destructor is intended to burn pressed sludge from the sewage 
works, along with ordinary town’s refuse, in the proportion of two 
of the latier to one of the sludge. This mixture will be effectually 
cremated, and the builders of the destructor have guaranteed 1 lb. 
of steam from each pound of the mixed material burned. 


Electro-plating.— Messrs. W. Canning & Co., of 
Birmingham, have just issued from the press an interesting hand- 
book on electro-plating, polishing, lacquering, burnishing and 
enamelling. It sets forth in some detail the practical means which 
are at present adopted in this country for the electro-deposition of 
metals and the preparation and finishing of same. The various 
apparatus, plant, and material enumerated are of Messsrs. Canning’s 
manufacture ; indeed, the book isintended to be read in conjunc- 
tion with that firm’s catalogue. One section of the list deals with 
the charging of motor-car accumulators from a plating dynamo, the 
method of doing this being described. In the directions and large 
quantity of practical notes and hints there is a great deal that will 
be instructive to those of our readers who are interested in the 
subject of electro-plating. 


A Truck Obstruction.—At the City of London 
Summons Court on Friday William Roodwell, in the employ of the 
Charing Cross and City Electricity Supply Corporation, was sum- 
moned for causing a truck to stand longer than necessary for loading 
or unloading. Mr. Walter Frampton was counsel for the defence, 
and stated that in the event of the case bzing decidéd against 
defendent, it was the intention of the company to take it up 
to the High Court. After hearing the evidence, Dr. Crosby 
said he should adjourn the ca:e, to see if the company, 
‘the Board of Trade, and the Corporation could not arrive at some 
satisfactory arrangement as to the hours during which the work 
should be done, and that would be more satisfactory than going to 
the High Court. 


Forthcoming Book, — “Electrical Engineering,” by 
E. Rosenberg, “A practical elementary text-book ” will be shortly 
published in this country by Messrs. Harper & Brothers, and simul- 
taneously in New York by Messrs. Wiley & Sons. The author is 
the chief electrical engineer at Messrs, Korting Brothers, Hanover. 
A large amount of space is given to alternating current engineering. 
Prof, W. W. Haldane Gee, of the Manchester School of Technology, 
and Carl Kinzbranner, the lecturer on Electrical Engineering at 


the same school, are responsible for its rendition into English. 


Aqua Glue.—We have received from the Aqua Glue Oo., 
of 23, Brunswick Street, Liverpool, a descriptive circular of their 
preparation of which any desired consistency can be obtained, 
quick or slow drying, according to requirements. For electrical 
work it is claimed to be a perfect insulator, and can be used either 
by itself, or for making a quick drying impervious insulating 
covering over the rubber tape used when jointing wires. It is useful 
for filling up the backs of switches and electrical instruments, as it 
forms a non-cracking flexible compound, is proof against damp or 
corrosion, and is always ready in an exceedingly handy form, an 
important advantage being that it does not dry up in the tubes like 
rubber solution, but will keep indefinitely. It will also unite 


' strongly the broken parts of a porcelain switch base, is a 


sticker for celluloid ‘and similar substances, and very useful for 
medical coils. In pattern-making it has great capabilities; and 
in automobilism it is said to be a useful rapid remedy for short 
circuit and kindred troubles. Some other uses to which it may be 
put are mentioned in the circular, of which a copy may be obtained 
on application to the company. 


Imports of Foreign Electrical Machinery and 
Apparatus.—The imports of foreign electrical goods and apparatus 
in this country during May last were the largest recorded so far 
this year, a total of £67,582 being reached, as compared with 
£61,864 in the preceding month, and only £53,361 in May last year. 
The value of the imports during the five months ending with May is 
given as £300,480, as against only £283,702 in the first five months 
of 1902. On the other hand, imports of foreign electrical machinery 
ae on a reduced scale, being only £7,466 for May, bringing up the 
total for the first five months of the year to £260,505. 


Russia.—La Compagnie Centrale d’ Electricité de Moscow 
reports a loss of 233,508 roubles for-the last financial year. 


Canary Islands.—La Société d’Electricité de las Palmas 
reports a loss of £2,654 for the last financial year. 


A B.LW. Walking Race,—On Saturday afternoon last 
48 members of the staff of the British Insulated Wire Co., of 
Prescot, started from the Wire Works Recreation Club for a walk 
round the district, over a distance of 154 miles. The turn out 
aroused great interest in the town and district. The walkers were 
started and timed by Mr. J.J. Tickle. The best time was made by 
W. Gerrard, who reached home in 2h. 154 min. The second was 
J. Howell and the third J. Holland. Medals were awarded to the 
following, who finished in the order named:—J. Stott, J. Lyon, 
E. Worsley, J. Wignall, P. Yowd, J. Hunter, J. Farrell, C. Money, 
W. Brynn. A “veteran’s prize” offered to those over 40 who 
completed the distance was won by Mr. T. S, Payne. 


The Royal Show.—At this show, which closes on 27th 
inst., Messrs. Robey & Co. have a good display of engines of various 
types. They also show a well-finished model of a 200-kw. steam 
alternator with exciter. This model was accurately. made to a 
quarter scale, and every detail was perfectly finished. The whole 
model was made so as to be able to work with compressed air, but 
it was shown at their stand in motion, being driven by a small 
electric motor coupled direct to worm gearing. A long-stroke 
horizontal fixed engine fitted with patent trip-expansion gear is also 
shown, A new. Robey-Saurer oil engine can be seen running 
coupled direct to a dynamo. Among other engines on the stand is 
a high-speed vertical open-type engine, suitable for electric 
lighting purposes, and an improved gas engine, which, under test, 
is said to have given remarkably low results in gas consumption. 

Messrs. Ruston, Proctor & Co., Ltd., are making a special exhibit 
of their machinery at the Royal Agricultural Show at Ealing. 
includes a number of their oil engines, ranging from 4 to 30 B.H.P. 


ELECTRIC LIGHT AND POWER NOTES. 


Bath.—A L.G.B. inquiry has been held respecting the 
application of the Urban Sanitary Authority for power to borrow a 
further sum of £30,000, for the purpose of the electric light under- 
taking. The extensions include a new boiler-house, an engine- 
house, a retaining wall on the river side, 80 ft. long, one 
500-Kw. continuous current dynamo, an additional boiler, condensers, 
an iron chimney, feed pumps, and other accessories, including a 
crane, and additions to the switchboard. Mr. Manville, electrical 
adviser to the Committee, said he thought it would be sufficient for 
about two years, not more. Mr. H. T. Hatt, chairman of the Com- 
mittee, explained that the profit in the last year would have been 
larger had not the cost of the public arc lamps been reduced from 
£30 to £24 a-piece, and had’ there not. been exceptional expenditure 
in connection with the conversion of a portion of the system from 
alternating to continuous current. He forecasted for the present 
year that there would be a profit of £752. Mr. Evans opposed, and 
contended that it was useless to make any further outlay on the 
works. He regarded the £90,000 already obtained in loans as. 
money thrown away. : 

The City Council has adopted a report of the E.L. Committee 
recommending the Council to serve notice on the Rural D.C. of 
its intention to apply for a prov. order to es the sete 
area of supply—an action rendered necessary b passing of: 
the Somerset Electric Power Bill. : 
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Blackpool.—The accounts of the Corporation electricity 
works show that last year a net profit of £2,410 was made. 


Bray.—Tenders for additional buildings at the electric 
light station were received by the U.D.O. and referred to the Electric 
Light Committee. The tenders for new plant were referred to Mr. 
Hammond, the consulting engineer. 


Brentwood.—After considering the E.L. scheme pre- 
pared by Mr. H. W. Wilkinson, the Committee informed the 
U.D.C. that it could not advise the Council to proceed any further 
in the matter, it being felt that the cost, £20,000, was too great. 


Cardiff.—The report on the past year’s work of the 
electrical department shows that the gross receipts amounted to 
£9,885, and the net profit to £3,647. 


Chorlton.—The Board of Guardians has decided to 
have the electric light installed in the new hospital buildings at 
Withington and the Cottage Homes at Styal. 


Devizes.—A Committee has been appointed by the T.C. 
to consider the question of applying for power to establish electricity 
works, 


Dublin—The E.L. Committee, in a special report, re- 
commends a series of revisions in appointments and salaries in con- 
nection with the new system, which comprises the generating 
station at Pigeon House, the distributing station at Fleet Street, 
and 25 eub-stations, with 500 arc lamps, in place of one generating 
station and five sub-stations in the old installation. It is proposed 
to increase the salary of Mr. M. R. Ruddle to £600, with a proviso 
that £50 per annum jbe added for every £1,000 net profit made by 
the undertaking, and rising upto a maximum salary of £1,000 per 
annum. The proposed appointments also include chief assistant, 
second assistant, and assistant engineer, main superintendents, and 
chief book-keeper, all fromthe present staff. 


Dundee.—Preparations are being made to renew the 
whole of the cables in the central areg of the City, and the engi- 
neer has received instructions to prepare specification and ask for 
tenders for the work of supplying the mains in the town. 


Eecles.—The T.C. has received from the L.G.B. sanc- 
tion to borrow,£4,052 for the construction of a refuse destructor. 


Ebbw Vale.—At a L.G.B. inquiry into the application of 
the U.D.C. for sanction to borrow £10,000 for electric lighting, it 
was stated that the Council intended to purchase energy from the 
South Wales Power Co. at 14d. per unit‘ The Council has been in 
communication with the Board of Trade for permission to put over- 
head wires instead of underground cables, which would reduce the 
cost to £6,000. The Ebbw Vale Co. appeared in opposition. 


Electric Lighting in India.—The local government of 
Mazao has granted a concession for 30 years for the lighting oi the 
city by electricity: 


Gillingham (Dorset).—The P.C. has appointed a Com- 
mittee to consider the advisability of introducing the electric light 
into the town. 


Glasgow.—The Joint Committee of the tramways and 
electricity departments has agreed (1) that the total quantity of 
energy now to be taken from the tramways department by the 
electricity department (including the 150,000 units, or any increase 
of that quantity, taken from.the Coplawhill sub-station under the 
arrangement of date April 10th, 1902) should be fixed at not less 
than 700,000 units ; and (2) that it be remitted to the general 
manager of the tramways department to consider and report as to 
the price at which the quantity of. energy to be taken from 
Pinkston station should be furnished to the electricity department. 

Prof. Archibald Barr, of the Glasgow University, is in communi- 
cation with the electricity department for one of the latter’s small 
disused Willans & Robinson’s engines in the Kelvinside electricity 
station, for use in the James Watt Engineering Laboratories at the 
university. : 

The electricity department has reduced the charge made to the 
Clyde Navigation Trust for the supply of energy at the Queen’s 
Dock from 2d. per unit to 14d. 

_The total amount borrowed by the department from the Corpora- 
tion’s loan fund for capital fund to date is £1,097,000. 


Gravesend.—The T.O. has decided that the charges for 
electricity in future will be as follows :—To lighting consumers, 7d. 
and 2d. per unit on the mex. dmd. system, or 5d. per unit on the flat 
rate ; to power consumers, 2d. per unit. After June 30th discounts will 
be given :—To consumers whose quarterly account exceeds £10, 24 
per cent. ; £25, 5 per cent.; £50, 74 per cent. ; £100, 10 per cent. 


Greenock.—The engineer has reported that the cost of 
laying cables, &c., to supply the poorheuse, as well as the new 
fever hospital (which is to be erected on a site a few hundred yards 
from the institution).would be about £2,300. The E.L. Committee 
has decided to lay the cables on condition that the Parish Council 
guarantee a minimum payment for energy of £300 per annum for 
10 years. The Corporation is also in communication with Grange- 
mouth and Greenock Shipyard Co. regarding a supply of energy to 
that company’s shipbuilding yard. 

Grimsby.—A loan of £7,000 for E.L. purposes has been 
applied for by the T.C, ; 


Hebden Bridge.—A L.G.B. inquiry has been held into 
application of the U.D.O. for sanction to borrow £10,260 for electric 
hting purposes, There was no opposition, It was stated that 


land had been secured for the works. Provision had been made in 
the scheme for providing power for a light railway from Hebden 
Bridge to Keighley. ‘The price to be charged was 5d. per unit for 
lighting and 2d. for motive power. 


Huddersfield,—The E.L. Committee has resolved to apply 
to the B. of T. for a provisional order authorising the Corporation 
to supply electricity within the urban district of Golcar, 


Italy.—The Mirkische Maschinenbau Anstalt, of Wetter 
a/d Rohr, Germany, has recently completed three 200-u.P. gas 
engines on the Delamare-Deboutteville system for the Societda 
Miniére d’Elba, on the Island of Elba. They are intended to 
utilise the waste gases of the blast furnaces, and to be used for 
electric lighting purposes. 


Kingston-on-Thames.—At a recent meeting of the T.C. 
the following recommendations of the E.L. Committee were 
adopted :—(1) Alterations to the stokers of the Lancashire boilers. 
(2) The provision of an additional air and circulating pump for the 
new condenser. (3) The re-arrangement of the water pump for 
pumping from the well into the tank overhead. (4) The substitu- 
tion of an alternating current motor for the stoker steam engine. 

“The Committee recommends the Council to reduce the charges on 
the indicator system, so that, instead of continuing the present rate 
of 6d. for the first two hours daily, and 4d. afterwards, the charge for 
the first hour daily should be 7d., and afterwards 3d. per unit, the 
charge to be 7d. where the indicator system is not adopted, and the 
discount scale to be discontinued. 

“The Committee further recommends that a canvasser be engaged 
to solicit custom and explain the advantages of electricity. 

“In view of the large amount now sunk in the undertaking, some 
£80,000, and for the purpose of supporting the Committee and the 


- borough electrical engineer in their endeavours to render the under- 


taking a paying concern, it would be a wise precaution to 
appoint an advising engineer, at a salary not exceeding £120 per 
annum, for period not exceeding three years, who should be 
required to exercise a constant supervision of the works.” 

Upon the failure of the electric light during the recent floods, the 
special main to the theatre was connected up and a supply of 
energy given within three minutes, the performance proceeding as 


Kingstown, Irelaud.—At the last meeting of the 
U.D.C. the recommendation of the E.L. Committee favouring a 
contract with Messrs. Edmundson’s E.L. Co., and the application 
for sanction to borrow £40,000, was up for consideration. After a 
lengthy discussion, an amendment, that the report of the E.L. Com- 
mittee be 1: woe back to the same Committee, was carried by 
11 votes to 3. 


Leeds.—The annual report of the Electric Lighting 
Department shows that the consumers for lighting have increased 
by 639 during the year, and there are 112 more consumers for power. 
The unitsasold during the year amounted to 4,448,650, as compared 
with 3,055,165 in 1901-2, an increase of 45°61 per cent. ; for private 
lighting, 3,418,383 units ; street lighting, 124,829 units; and power 
905,438 units were sold. The average net price has fallen from 
3°56d. per unit in 1901-2 to 3'02d. in 1902-3. The receipts from the 
sales of energy and meter rents were £56,013 15s. 11d., leaving a 
gross profit of £36,659 9s. 4a. After deducting £22,404 for interest 
and £12,871 for the redemption fund there is a surplus of £1,383. 
During 1902-3, 87 additional electric arc lamps were erected in the 


Lichfield.—The T.O. has been notified that thegas company 
intends to oppose the application of the Council for an extension 
of the E.L. prov. order to include the villages embraced in the gas 
company’s area. 


deputation of ratepayers 
waited upon the Finance Committee of the London County Council 
last evening for the purpose of asking the Council to withhold its 
sanction of the loan which the B.C. is desirous of obtaining in 
order to purchase-the local electric lighting system. 

Mr. Edward White, J.P., L.0.C., introduced the deputation and 
presented a petition signed bya large number of ratepayers. He 
said that there was a widespread feeling against the extravagant 
proposal of a certain section of the Borough Council to spend 
£2,032,000 in the acquisition of the Metropolitan Electric Supply 
Co.’s local electric supply system. The value of the undertaking 
bad been assessed by an arbitration tribunal at £212,000, with 
£100,000 for goodwill, notwithstanding that the company had lost 
no less than £60,000 during the 14 years of its working. Other sub- 
sequent expenditure made up the huge total of £2,032,000. The 
Marylebone ratepayers asked the Council to refuse its sanction to 
the loan. 

Councillor Emery said it would involve an increase in the rates 
of not less than 1s. 6d. in the £ per annum. 

Lord Welby, the chairman of the Finance Committee, L.C.C., 
said the Committee had fully considered the question. It recom- 
mended that the application be not granted, on the ground that 
the solicitor has advised the Committee that it is not possible for 
the Council to sanction the proposed loan without further statutory 
authority being given to the Borough Council authorising it to 
borrow. 

Portak.—The B,C. has the recommendation of the E.L. 
Committee to spend £1,923 on extension works as a provision for 
the next winter’s supply. 

Hammursmitu.—The accounts of the electric lighting department 
show that at the end‘of the year there was an accumulated balance 
standing to the credit of the revenue account of £3,814 2s. 8d.. The 
B.C. has decided to light Askew Road, Paddenswick Road, Dalling 
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Road and Glenthorne Road by arc lamps affixed to the tramway 
standards, at a cost of £1,172 Os. 2d. 

Crry.—The Council has approved the plans submitted on behalf 
of the Charing Cross and Strand Electricity Supply Corporation, 
Ltd., for the construction of an electricity distributing station on 
the south side of Beech Street, between Braime’s Buildings and 
Three Herring Court. 

Haoxngy.—The Electric Lighting Committee of the Borough 
Council reported on Tuesday that the feeder and distributing mains 
are becoming fully loaded in certain localities, aud there could be 
no doubt additional feeders would have to be laid down next year. 
In the meantime it had decided in order to keep the pressure 
reasonably uniform during the coming winter to lay connecting 
distributing cables joining those parts of the network in which the 
pressure differs to any considerable extent. The estimated cost 
was £906. 

Istinaron.—The Borough Council on Friday referred to the 
Lighting Committee a letter from the Stoke Newington B.C. 
asking for prices for the supply of electrical energy in bulk. It was 
decided to inform the L.C.C. that the Islington B.C. was strongly 
opposed to the proposal of the Holloway Electric Supply Co. to 
supply the new Marlborough Theatre by means of overhead wires 
crossing the Holloway Road. A recommendation by the Lighting 
Committee that application be made to the L.C.C. for sanction to 
borrow £4,125, and that the seal of the Council be affixed to a con- 
tract with the Electrical Construction Co., Ltd., for 37 transformers 
for £2,966, was referred back for more information, especially in 
regard to the cost of laying down the transformers. One councillor 
described the Committee as worse than the War Office. A private 
firm, he said, which managed in such a way would be bankrupt in 
12 months. The Joint Finance and Lighting Committee recom- 
mended that the firms which originally tendered for the extension 


mains in the Hornsey Rise and Canonbury districts be asked to” 


revise their tenders on the basis of further explanation supplied by 
the electrical engineer. Mr. Lambert, chairman of the Committee, 
disassociated himself from the recommendation. It was, in his 
opinion, a mecst improper proceeding, and other speakers 
concurred. Alderman Mills, in supporting the recommenda- 
tion, said when they found they were paying too much 
for an article, it was right they should use proper and fair means to 
bring about a reduction. They hoped to save nearly £800. On a 
division the recommendation of the Committee was carried. A 
report by the Finance Committee to the effect that the regulations 
as regards ordinary and oveftime pay at the electric lighting 
station were unsatisfactory, and recommending same, be referred 
to a special committee for revision, was carried. The Lighting 
Committee recommended that from the end of the current quarter 
the charge for supplying electricity to places of worship, public 
entertainment, hospitals, workhouses and infirmaries, be 4d. per 
unit for lighting, and 2d. per unit for power. This was adopted. 


Llanrwst.—At the monthly meeting of the Llanwrst 
U.D.C. it was decided to pay the Llanwrst Electric Supply Co. the 
sum of £62 3s. 9d. for lighting the public lamps in the town 
through the last season. The lighting was reported to have been 
satisfactory. The tender of the lighting company for lighting was 
again accepted, the terms being 25s. per lamp from August 10th, 
1903, to May 20th, 1904, the lamps to be of 50 c.p. 


Mangotsford.—The Council lias signed a petition in 
favour of the proposal of the Somerset E.L..Power Co. There are 
9,000 inhabitants and no public lighting. The company propose to 
charge 3d. per unit for energy in bulk. : 


Mansfield.— The formal opening of the new electricity 
works took place on Wednesday afternoon, in the presence of a 
large and representative gathering of townspeople. The works are 
situated on a portion of Burden’s estate, contiguous to the gasworks, 
and are approached by specially constructed roads. The buildings 
are of brick with stone dressings, and the undertaking consists of 
a generating station for electric lighting, power and traction, com- 
prising a boiler house, engine and dynamos room, switch, accumu- 
lator and pump rooms, cable stores, workshops and the officials in 
charge and their staff. In the northern part of the buildings isthe 
plant for the destruction of refuse. The boiler house contains three 
Lancashire boilers by Messrs. Musgrave &1Sons, Ltd., of Bolton. 


Each boiler is 30 ft. long, by 8 ft. in diameter, and capable ot © 


evaporating 8,000 lbs. of steam per hour, and constructed for a 
working pressure of 160 lbs. persq.in. The engines are triple- 
expansion, and are designed to develop 400 1u.P., and direct- 
coupled to multipolar compound dynamos, designed for an output 
of 200 to 300 xw. A 10-ton overhead travelling crane by Messrs. 
Carrick & Ritchie, of Edinburgh, spans the engine room. A booster 
is provided for charging the battery. It consists of two machines, 
one running as a motor at 480 to 500 volts, arid the other asa 
generator, designed to give a current of -160 amperes at any 
pressure from 20 to 160 volts, when running at a speed of 800 
revolutions. Water for condensing is obtained from the River 
Maun, and is pumped by three electrically-driven pumps, each 
being calculated todeal with 20,000 gallons per hour. The water is 
fed into a large tank over part of the boiler house, from which it 
gravitates through the condensers, and is returned to the stream. 
With regards to the switch gear there are two separate boards. The 
dynamo board has six panels, and the feeder board seven. The 
whole of the switchboards and connecting cables have been erected 
and supplied by Messrs. Bertram Thomas, of Manchester. The battery 
consists of 292 L.17 K.W.8. type cells, manufactured by the Tudor 
Accumulator Co., Ltd., and is capable of maintaining a discharge of 
100 amperes continually for 10 hours. The cells are placed on two- 
tier stands. The cables were supplied by the Western Electric Co., 
and are laid on the “ solid” system. The total amount of cable laid 


up to the present is 134 miles, including 4 miles of public lamg 
cables, supplying 30 arc lamps for street lighting. The lamps ar 
of the Gtilbert single-carbon type, and are erected on posts supplied 
by Messrs. Sansom Bros., of Mansfield, About 180 tons of refog 
is collected in the town per week of six working days, aud the 
object of the Corporation has been to thoroughly cremate withog} 
causing a nuisance, and in such a manner a8 to utilise 
the heat in fraising steam for the electricity works. Th 
destructor (supplied by Messrs. Heenan & Froude) has thre 
cells with twin furnaces, with a burning capacity of 30 tons per 9% 
hours. Two water-tube boilers, each having 1,200 ft. of heating 
surface, -are combined with the cells. Mr. Robert Hammond, 
M.1.E.E., has acted as consulting engineer to the Corporation, ang 
Messrs. Vallance & Westwick, Mansfield, were the architects fo 
the buildings. The contractors for the engine house plant wer 
Messrs. T. Parker, Ltd., of Wolverhampton ; for the condensing 
plant, Messrs. Johnson & Phillips, London; for the pipework and 
tanks, Messrs. Crompton & Co., London ; for the meters, Messy 
Chamberlain & Hookham, Birmingkam; and for the works wiring 
the Mansfield Engineering Co. The buildings, with the exception 
of the chimney, which is 150 ft. high and is of speci: 1 design by the 
Alphons Custodis Chimney Construction Co., were erected by Mr, 
John Greenwood, of Mansfield. 

The ceremony connected with the formal opening of the works 
took place in the engine house. The Mayor (Councillor Crampton) 
was attended by all the members of the Town Council, the local 
public officials, &c., and the invited guests numbered several 
hundreds. At the outset Mr. Robert Hammond gave an interesting 
description of the works. 

Other addresses were delivered by the Mayor (Mr. Crampton), 
the chairman of the Electricity Committee (Mr. Chadburn), the 
architect (Mr. Vallance), and the chairman of the Sanitary Com- 
mittee (Alderman Patterson). The Mayor then started the engines, 
switched on the electric light, and declared the works formally 
open and the supply of electricity for light and power available in 
the borough. Subsequently the visitors were entertained to 
refreshments in a marquee adjoining the works, the contracton 
being the hosts. 

In the evening, at the invitation of Mr. Chadburn, a large com 
pany sat down to a banquet in the Victoria Hall. Alderman 
Richmond |(Hackney) proposed “‘ Success to the Undertaking,” and 
the Mafor of Chesterfield (Alderman Robinson) supported the toast, 
which was responded to by the chairman. Other toasts followed 


. during the course of the evening. 


Morecambe.—The report of the E.L. Committee for 
the past year shows that the net loss on the year’s working was 
£1,531. Less electricity had been consumed as compared with the 
previous year, and the cost of generation had been reduced. 


Northfleet.—The U.D.C. having applied for an extension 
of time in which to carry out the E.L. order, the B. of T. has 
informed it, that it will defer consideration of the question 
of revoking the order for one year from July 2nd. If on the 
expiration of that period definite steps have not been taken by the 
undertakers to carry out its obligations under the order, the 
a will not be disposed to allow the order to remain any lunget 
in force. 


Penmaenmawr.— A deputation from the U.DO 
visited the electric lighting station at Colwyn Bay last week, and 
inspected the system of electric lighting on the Promenade, withs 
view to adopting the electric light at Penmaenmawr. 


Pontypridd.—The District Council has decided to 
appoint a deputation to obtain an interview with the B. of T. and 
L.G.B., with a view to ascertaining its opinions as to how the 
powers of the Council already granted would be affected bys 
prospective three years’ agreement with the power company for the 
supply of energy. 


Saffron Walden.—The desirability of adopting a 
electric lighting system is down for discussion at the next Couneil 
meeting. : 


Scottish Central Electric Power Order.—There i 
every prospect of the promoters of the above order escaping opp0- 
sition to their measure by granting the prospective clauses dé 
manded by the burghs interested. The propused arrangement ié 
that the company agree not to compete with the Town Couneil 
inside the latter's area, while the Council undertakes to give fad 
lities to the company for the laying of its cables through the 
burgh, subject to its approval as to route and the payment of 
wayleave. 


South Staffurdshire.—The directors of the South 
Staffordshire Mond Gas Co. have purchased an estate of about 
17 acres adjoining the site of their central station at Dudley Port: 
The area of the land now owned by the company is nearly 40 acrey 
together with 54 acres of mines and minerals, and is bounded by 
the London and North-Western main line, the Birmingham Canal, 
and the main roads from Tipton to Wednesbury, and from Dudley 
Port to Princes End. : 


Southend-on-Sea.—The T.C. hus been recommended, 
owing to the increased demand for energy, to expend £6,950 om 
extending the plant at the electricity works. 


Spain.—A company has just been formed in Bilbao to put 


down a plant to utilise the waterfall known as the Lancha dé 
Canes in Granada in the generation of electrical energy.! 
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Stafford.—It was announced at the meeting of the Town 
Council last week that the electric lighting order empowering the 
Blectric Light Committee to supply electricity outside the borough, 
has been granted. It was also stated that the opposition to the 
North-Western Electricity and Power Gas Bill has resulted in 
valuable clauses being conceded to the Corporation The Electric 
Light Committee. however, do not recommend that the application 
of the company for the Corporation to support the amended Bill in 
the House of Commons should be acceded to. 


Teddington.—The U.D.C. has sealed an agreement for 
the leasing of the electric lighting order to the Twickenham and 
Teddington Electric Supply Co., which agrees to supply electricity 
within the compulsory area in three months’ time. The Council 
is to have the option of purchase at the end of 7, 14 or 21 


years. 
Townhill.—The West of Fife Coal (o., Ltd., are 
arranging for installing electric plant at Townhill Colliery, so as to 
enable them to introduce coal-cutting machines and work the thinner 
seams. The Cairncubie and Swallowdrum seams range in thickness 


from about 2 ft. to 24 ft.,- and both consist of hard, flinty coal, 


which it is almost impossible for men to produce in remunerative 
quantities. 

Tynemouth, — The was no opposition at the L.G.B. 
inquiry into the application of the Corporation for £12,280 for 
electric lighting purposes. It is proposed to reduce the maximum 
price for electricity from 7d. to 5d., with a view to popularising the 
supply. 

Watford.—The U.D.C, has decided to apply for a prov- 
order to enable the area of supply to be extended to the rural 
districts of Bushey and Watford. It is proposed to extend. the 
generating plant by an additional 300 xw., and to undertake addi- 
tional street lighting. 


‘ 


ELECTRIC TRACTION NOTES. 


Black pool.—At an extraordinary meeting of the share- 
holders of the Blackpool Electric Tramways (South), Ltd., held at 
Liverpoo], Mr. M. Guthrie, who presided, stated that owing to 
the executors of Mr, Thos. Levins (? Nevins)—-who had died since 
tendering for £70,000 for the reconstruction of the line—baving 
declined to abide by the agreement, the company had been com- 
pelled to accept the next lowest tender of £74,000. 

Last year the Corporation tramways made a gross profit of 
£15,994 and a net profit of £2,249. 


Cardiff.—At the close of a discussion at the last meeting 
of the Tramways Committee regarding the rate of wages for the 
tramway employés on holidays, Mr. Arthur Ellis said he wished to 
make an explanation with reference to the estimate which he had 
made of the tramway receipts. If there were to be continued 
reductions in fares, it would be impossible for that estimate to come 
out correctly, in spite of the fact that the working expenses were 
about as low as any town in the country, viz., 44d. per mile. The 
reduction of fares, the reduction of hours of labour, and increasing 


wages were serious matters, which the Committee should take into | 


— whenever they compared his estimate with the actual 
Tesults, 


Copenhagen.—Captain Boyle reporting on the very 
complete and extensive system of tramways in Copenhagen, states 
that the service is worked by the overhead trolley ; storage batteries 
have been entirely done away with, and horse traction is being 
gradually abolished. One can travel any distance from one to five 
or six miles for 1d., and transfer tickets enabling passengers to 
change cars are supplied free. The working expenses are about 
744. per mile. The tramways belong to a company which has a 40 
years’ lease from 1899 from the municipality, and the municipality 
has the right to buy the various lines in 1908. The company has a 
capital of 16,000,0U0 kr. (£889,000), and empioys 793 conductors and 
drivers, with about 127 hands in the various sheds, track 
cleaners, &c., besides day labourers. The motor-cars number about 
184, and there are besides 75 trailers, 26 horse-cars, and 17 omni- 
buses. The length of the tracks, double line, is 33,550 kiloms.— 
1kilom. = 1,091 yds.—and 11,700 kiloms., single lines, and the 
total length of the various routes where cars run by electric power 
18 45,810 kiloms. The length of routes where horse-power is used 
18 10,225 kiloms. In a very short time horse-power will be done 
away with and every car will be electric, besides the routes being 
much extended. The cars up to the present, Captain Boyle 
Teports, have b2en built in Germany and in Denmark, also the 
electric plant, and he sees no reason why British firms should not 
compete for these supplies. 


Darlington.—The specifications for the track had been 
Prepared on a 3 ft. 6 in. gauge, measuring from the outside edge of 
each groove, but the lines of the Stockton and Middlesbrough 
system are laid on a 3 ft.6 in. gauge, measuring from centre to 
centre of the groove. There is thus a difference of 1 in., which 
would prevent an interchange of traffic over the Darlington and 
hone lines. The Darlington Tramways Committee met the other 
<— to specially consider what to do, and a result of its delibera- 
— was to continue with the gauge as in the ifications 
~ track from that of the Middles- 

stem, 
9 laying of the track commence on 


District Railway.—The new electric trains between 
Harrow and Ealing did not commence running last Monday, as 
expected, owing to a landslip at Alperton. The service was 
opened the following day between Ealing and Park Royal for the 
Royal Agricultural Show. 


Folkestone,—The T.C. has asked the B. of T. to 
extend the time in which to construct the electric tramways. The 
Council has decided that the conduit system would have no chance 
of pecuniary success in the town. 


Glasgow.—At a meeting of the sub-committee of the 
Tramways Commitee on Monday a draft report on revenue 
and expenditure account for the year ending May 3ist, 
1903, was submitted by the general manager. The report is a 
highly satisfactory one, the net balance of the revenue over 
the expenditure being no less a sum than £100,276 18s. 
The details are:—Revenue for the year, £656,572 7s. 11d.; 
working. expenses, £431,870 2s. 11d. made up of power, 
£20,112. 108. 5d.; traffic, £176,532 178. 11d.; general, 
£44,014 88, 5d.; repairs, £63,654 18s. 4d.; set aside to meet per- 
manent way renewal, £53,516 13s. 3d.; annual depreciation 
written off, £74,038 14s. 7d. This leaves a balance of £224,702 5d., 
from which there falls to be deducted :—Payment to Govan Cor- 
poration, £5,053 2s. 8d.; interest on capital, £61,072 3s. 9d.; 
sinking fund, £43,294 0s. 7d.; payment to common good, £15,000 ; 
a total of £124,425 7s. This gives a net balance of £100,276 18s., 
which it is proposed to appropriate as follows:—Additional pay- 
ment to common good, £10,000; additional depreciation, £65,000 ; 
general reserve fund, £25,276 18s. Last year’s revenue amounted 
to £614,413 48, 11d., an increase of £42,159 3s. The gross balance 
on that occasion, after deducting working expenses and writing 
off depreciation, was £209,310 4s, 4d, and the net balance 
£100,495 68. 11d. 


Gloucester.—Tenders for the installation, construction, 
and equipment of the new system of electric tramways at Gloucester 
under the Light Railways Order, in accordance with the specifica- 
tions of the engineers, Messrs. Dickinson & Hammond, were opened 
last week, and despatched to the engineers for their consideration 
and report. A local journal understands that in all 110 tenders — 
were received. Of these, 60 relate to the installation of new elec- 
trical plant at the Corvoration Electricity Works, and 50 to the 
construction and equipment of the tramways. The engineers’ 
report on the tenders will be submitted to a meeting of the Tram- 
ways Committee which will be convened in due course, The Com- 
mittee had hoped to be in a position to recommend tenders for 
acceptance at this week’s meeting of the City Council, but, owing 
to the large number of tenders dealing with various sections of the 
undertaking, and the mass of figures to be critically examined, the 
engineers have found it impossible to prepare their report in time. 
It is expected that the matter will be submitted to a special meeting 
of the Council to be held early in July. 


Hamilton.—The inspection by the Board of Trade of 
the new electric tramline between Blantyre and Wishaw is expected 
to take place shortly. During last week the last connecting link 
in the rails of the entire system were completed, and during the 
early hours of the mornings trial runs were made with the cars over 
a large part of the route. These were satisfactory. 


Huddersfield.—The Corporation Tramways Committee 
has approved of plans and estimates prepared by the borough engi- 
neer, Mr. K. F. Campbell, for proposed extension of the track to 
Whitestone Road and Hillhouse Coal Sidings (for electric haulage 
of coal), and the work will be proceeded with as soon as the railway 
companies have approved the plans. It has been resolved that the 
tender of Mr. Nuttall, of Manchester, be accepted for the execution 
of the work, and that the borough engineer obtain tenders for the 
materials required. 

The Committee has granted an application from the British 
Electric Traction Co. for permission to copy the plans of the tramway 
system in Huddersfield. 

The Committee has recommended the purchase of one four-wheeled 
and one eight-wheeled truck from the Brush Electrical Engineering 
Co., together with the equipments therefor, from the British Westing- 
house Co., for the purpose of coal haulage. 

The Mayor of Huddersfield, Ald. F. Culvert, who is chairman of 
of the Corporation Electricity Committee, will represent the 
Tramways Committee at the Municipal Electrical Convention to be 
held at Sunderland next month. 3 

Some months ago negotiations were commenced with the view 
of the British Electric Traction Co. taking over from the - 
Corporation the powers the latter possessed under Act of 
Parliament enabling them to. extend the tramways without the 
borough to the Mirfield and Ravensthorpe boundaries. Certain 
provisional agreements had been come to in the way of protecting 
the rights of the Corporation, &c.; but in the Bill now being pro- 
moted in Parliament by the British Electric Traction Co., this 
portion of their scheme does not find a place. : 

In reply to Alderman W. H. Jessop, Councillor T. H. Moore 
(chairman of the Huddersfield Corporation Tramways Committee) 
last week said that the proposed extension had been struck out of 
the Traction Co.’s Bill because of various differences that had 
recently arisen between the parties in relation to the widening of . 
two bridges and other matters, The final breach arose upon the 
question of affording protection to the Corporation’s water mains 

against electrolysis. Councillor Moore said that the abandonment 
of the extension would be a great disappointment to the Mirfield 
U.D.C., who had acted in a most friendly manner towards the 
Corporation. He added that the ration was in no way to 
blame for the collapse of the echeme, The way iq which “Much | 
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‘continually asked for ‘‘ More,” he stated, almost encouraged the 
belief that the company had altered their intentions, and were not 
anxious to proceed with their undertaking. 

Ata laterstage Councillor Moore stated that all the Huddersfield cars 
had now been fitted with the Westinghouse magnetic brake, and an 
instance had occurred this week of its efficiency in saving life. A 
child fell across the track on the Fartown section, when the motor- 
man was enabled to pull up the car in four yards. The life-guard 
touched the child, who, however, was unhurt with the exception of 
a slight bruise or two. The drivers of the cars all agreed, he said, 
that the brake was the most efficient of any that they bad been 
called upon to operate. 


Lanarkshire.—On the morning of the 19th inst.,’the 
‘contractors had a trial trip over a portion of the route of the 
Hamilton, Motherwell, and Wishaw Electric Tramway Co. The 
line was found to be in as satisfactory a condition as could be ex- 
pected after the recent subsidences. As, however, the feeder cable 
‘dispute with Motherwell is not yet settled, it will be some time 
‘before the line can be opened for public traffic. 


Lincoln,—Mr. John Young, manager of the Glasgow 
tramways, has been appointed arbitrator on behalf of the T.C. and 
Bracebridge U.D.C. in respect to the purchase of the tramway 
company’s undertaking. 


London.—The placard warning passengers ‘not to stand 


-up when an electric car is passing under Clapham Road Bridge has, 
as we expected, proved of little effect. The distance between the 
top of the cars and the bridge is quiteinadequate. On the morning 
of the 17th a young man, not heeding the caution, was struck sense- 
less on the roof of the car and received serious injuries. One news- 
paper says that hats are frequently knocked off at this spot. 

KuznsineTon.—The Borough Council on Tuesday resolved to sup- 
port, by evidence, the Westminster City Council's petition to the 
‘House of Lords against the London County Council (Tramways and 
Improvements) Bill. A general opinion was expressed that the 
L.C.C. should not be subjected to less restrictions with regard to 
opening up the public streets than are imposed upon the various 
electric supply companies. 

Wrst Ham.—It was reported to the Council on Tuesday that 
sanction had been received from the Board of Trade to borrow 
£43,044 for the acquisition of the North Metropolitan Co.’s tram- 
ways. Arrangements were made to hasten the scheme for the 
electrification of the Barking Road line. 


L..& N.-W. Ry.—It is reported that the London and 
North-Western Railway Carriage Works at Wolverton have now 
upwards of 4,000 men working only 32 days a week, owing to 
a scarcity of work, a thing which has. been unknown for the past 
16 years. It is proposed to run the Newport-Pagnall branch line by 
electricity as a trial to greater things. 2 


Luton.—The Tramways Committee is to invite com- 
panies or private parties to submit schemes for an electric tramway 
system. 


Mersey Railway.—The old locomotives and carriages of 
the Mersey Railway Co. are to be sold by auction to-day at Birken- 
head, 


Morecambe.—The T.C. has instructed the borough 
engineer to prepare a scheme for the electrification of the 
tramways. 


Paris.—The omuibus company is becoming strangled by 
the competition with the Metropolitan Underground Electric 
Railway, and has set on foot.a claim for compensation amounting to 

_ several millions of francs for interference with its monopoly. The 
comipany has recently come forward with a proposition to run its 
omnibuses by the overhead electric trolley system, and so very 
largely to reduce its working expenses. The men of art oppose 
this on esthetic grounds. 


Perth.—The preamble of the Corporation tramways pro- 
visional order to empower the T.C. on the acquisition by them of 
the tramways within and without the burgh to work and use the 
same, was proved on Saturday before a Commission which rat at 
Edinburgh, The Commissioner stated, however, that there might 
be a question of reducing the period for the sinking fund from 40 
to 30 years, but that was a matter for Parliament. The order is 
expected to be formally ratified by Parliament on an early date. 


Preston.—Another offer has been received by the T.C. 
for the leasing of the tramways, but the Corporation has declined 
to open negotiations. 


Salford.—A loan of £3,931 is to be applied for by the 
T.C. for the electrical equipment of the Prestwich U.D.C.’s tramways 
in Bury Old Road. : 

Wolverhampton.—The members of the Corporation are 
at the present time in a sorry mess, and evidently they do not know 
their own mind. On Monday two meetings were held with refer- 
ence to the present position of the Corporation as regards the 
Lorain Co. The first was a meeting of the Tramway Committee, 

. held in the morning, and presided over by the chairman (Alderman 
Mander). This was followed by a meeting, in the afternoon, of the 
whole of the Council in Committee, that is, with closed doors, 
from which the representatives of the press were rigidly excluded. 
The object of both meetings was, as stated, (1) to consider the pre- 
sent: legal position of the Corporation in respect to the arbitration 
proceedings for the final settlement of the points in dispute between 

the Wolverhampton Tramways Committee on the one hand and the 


Lorain Steel Co. on the other; (2) the opinion of eminent counge 
on certain specific questions submitted by the town clerk for cop. 
sideration in view of the approaching arbitration ; and (3) to con. 
sider what steps should be taken to obtain from the Lorain Co, g 
further extension of time for the running of the trams beyond the 
limit of the last concession, which will expire on the 3rd prox, 
(Friday week). The Council meeting lasted for four hours. and it 
developed into a re-discussion of the tramway policy as between 
the supporters of the Lorain surface contact system on the one hand | 
and those of overhead traction on the other, in the course of which 
some very strong views were expressed by the partisans on each side, 
The fact is, there have always been some waverers amongst those who _ 
voted on May 20th in favour of the Lorain system being discon. — 
tinued and superseded by the overhead, and they now seem to have 
capitulated tothe enemy. These waverers know the contract with 
the company is ambiguous, they know the costs of arbitration will 
amount to thousands, they know the result of the arbitration is doubt. 
ful, and they also know that members of the Corporation will be 
found in the witness-box against the Corporation. With these 
probabilities staring them in the face they appear to be content to 
‘bear the ills they have, than fly to others that they know not of” 
The result is this, that a resolution, moved by Councillor Gough Allen, 
and seconded by Alderman Plant, was carried by 23 votes to 17, 
instructing the Tramways Committee to make a further appeal to 
the representatives of the Lorain Co. for a conference between 
them to see if some terms cannot be arranged by which the 
threatened arbitration proceedings, and consequent immense cost to 
the town in legal expenses, may be averted. 
On interviewing a prominent member of the Town Council with * 
respect tothe inner meaning of this resolution, he stated “it practically 
means that we [the Corporation] are to commit ourselves to the | 
adoption of the Lorain surface contact system, so far at least as it isat 
present laid down in the borough. Asa matter of fact,” he added, | 
“ever since last Council meeting there has been a strong under. 
current at work with the object of inducing certain members of the 
Council, who on the previous occasion voted in favour of Councillor 
White’s amendment for the substitution of the overhead in place 
of the Lorain system, to adopt a different attitude, by magnifying 
and exaggerating the difficulties in which the carrying ovt of that 
amendment would place the town. I regret very much that, as seen 
in the adverse vote recorded this afternoon, that policy has for the 
present been successful. But the decision was not arrived at without 
considerable difficulty... As a matter of fact, at the meeting of the 
Tramways Committee in the morning, Mr. Gough Allen’s resolution 
for a further conference with the Lorain Co., with the view of 
coming to some terms, was defeated by six votes to four. Then he 
brought it on again at the meeting in full Council in committee in 
the afternoon, and this led to a re-opening of the whole question of 
tramway policy, and at times, I may tell you, the debate became 
very warm. It was seen very early in the discussion that we hadto 
contend against a good many Wolverhampton wobblers, men who 
have wobbled in the Council on previous occasions.” Another 
meeting of the Council is to be held on an early date 
for the purpose of confirming the above resolution. This” 
will be open to the Press, but according to present arrangements 


‘there are to be no speeches on the subject, which it is held ba 


been thoroughly threshed out by the Council in committee. The 
whole proceedings are to partake of the nature of a dumb show. 
“The chairman of the Tramways Committee, or perhaps the 
Mayor,” said the member of the Council interviewed, “ will get up 
and move the adoption of this foregone conclusion ; someone elit 


. will second it ; then the resolution will be put to the vote; no dit 


cussion will be allowed ; and by means of the mechanical majority 
which the committee has got, including those ‘wobblers’ thal 
have been recently captured, the whole thirg will be carried 
through. In other words, the ratepayers outside, whose properly 
is being dealt with, are to be kept in the dark until the whole thing 
has been settled. ‘Then they will be called upon as usual to pay the 


piper.” 


TELEGRAPH AND TELEPHONE NOTES. 


Post Office Trunk Calls—Mr. Brotherton asked te 
Postmaster-General if he could see his way to increase the time) 
limit for trunk calls upon the telephone system of the Post Offic 
from three to five minutes, and, in reply, Mr. Austen Chamberlail 
says:—Owing to the time required to obtain the connection of 
snbscribers’ exchange lines with the trunk lines, not more tha 
about 12 conversations an hour are possible under the best co 
ditions on any trunk lind with the three minutes’ limit. # 
increase in this limit would make the lines available for few# 
subscribers and would involve a proportionate increase in 
charges for their use. As about 95 per cent. of the present 
line conversations are completed within three minutes, and ast 
traffic is practically confined to business hours, a general extentsidl 
such as is suggested would clearly not be to the advantage of the 
public. An extension of the limit between 8 p.m. and 6 a.m. {ris 
three to six minutes was made in March to encourage the use of tit 
trunk lines at hours when hitherto they have been little used. 


Telegraph Cable Imports.—The value of the impom 
of foreign telegraph cables and apparatus counected therewith 
imported into this country during May last was much below ™ 
average, being only £979, bringing the total for the first five mo 
of the year up to £26,618. 

(Continued on page 1096.) 
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THE NEW ELECTRICITY WORKS OF THE MANCHESTER CORPORATION. 


THE LARGEST ELECTRIC POWER DISTRIBUTION UNDERTAKING IN GREAT BRITAIN. 


We have so frequently referred to the electricity supply 
undertaking of the Corporation of Manchester, and to the 
progress of the electricity works, that we need not devote 
much space to introductory remarks before commencing a 
detailed description of the new works. In our issue of 
May 30th last year, in connection with the formal inaugura- 
tion of the Stuart Street station, we briefly outlined the 
schemes which the Corporation then had in hand. These 
included the installation at Stuart Street of generating 
plant having a capacity of 9,000-Kw., to Dr. A. B. W. 
Kennedy’s specifications, and 10 sub-stations, costing in all 
£492,000 ; and the erection of an additional station at Stuart 
Street alongside of the first one, to be equipped with plant 
of 7,500 Kw. capacity to the specifications of Mr. G. F. 
Metzger, city electrical engineer, as well as 19 sub-stations, 
the latter scheme costing about £450,000, including the mains 
in each case and a cable subway. “ In addition to these large 
installations, the Cor- 

poration had already com- 


volts for light and power supply. As will be seen in the 
outline plan below, the site is on the north-east of the city, 
not very far from the centre of the area supplied. 

The enormous scope of the complete scheme which has 
been prepared by Mr. G. F. Metzger, in addition to the 
plant which has already been laid down to Dr. Kennedy’s 
designs, may be gathered from the plan of the site which we 
give on the next page. The plant at present installed con- 
sists of 24 boilers and six steam alternators, together with 
the necessary auxiliary plant. 

Coal is brought to the station in carts for the time 
being, but a viaduct over half a mile in length is 
approaching completion, by means of which it will be 
made possible for trains of coal trucks to be brought 
from the L. and Y. Railway right up. to the works. 
The coal will be tipped from. the trucks into hoppers, 
whence it will be carried by two bucket chain conveyors of 

5 the New Conveyor Co.’s 
make, driven by electro- 


pleted the new works at poe motors, into the bunkers 
Bloom Street, separated over the boiler house. The 
from the original works § fb, same conveyors will remove 
at Dickinson Street only the ashes from beneath the 
by an arm of a canal, and Tea te nani 2 stoking floor to trucks or 
having a normal output.of eae Whe! barges. At present the 
7,200 kw. Adding to the le ; conveyors are not in use, 
outputs given above that eee so AEE the coal being lifted from 
of the Dickinson Street oe pan bee a hopper at the end of the 
Works, which has been boiler house by a Priestman 
raised by additions and | grab, and elevated by a 
substitutions of plant to | at sme crane direct to the top of 
10,350 Kw., the total | HES STATION. | os the building, where it is _ 
output of the three works | SA delivered to the bunkers 


existing at this moment 

is no less than 26,550 kw., | 
so that already the under- 
taking considerably exceeds 
in point of generating 
capacity any other in the 
United Kingdom. When 
the sets now under con- 
struction are completed, 
bringing the total capacity 
up to more thin 34,000 kw., 
the excess will amount to Wey 


about 40 per cent, more 


than the undertaking next 


by Decauville trolleys, each 
holding 1 cb. yd. Ample 
provision is made _ for 
weighing the coal, and the 
shoots from the bunkers 
are fitted with measuring 
boxes holding 5 cwt. each. 

The condensing plant is 
not, as yet, in use, the 
cooling towers and con- 
nections being incomplete. 
The Manchester and 


Ashton-under-Lyne Canal 


bounds one side of the 


in magnitude, of thesame 
nature, viz., electric light- 

ing, power and traction 
supply. The Glasgow 
works, with about 24,000 KwW., appear to be the second in 
size in this country. Besides the article referred to above, 
we may also mention those on pp. 955-6, December 5th, 
1902, and pp. 391+2, March 6th, 1903, as containing many 
interesting particulars relating to these works, 

The load is at present divided as follows :—About 400,000 
lamps are connected to the mains, while over 1,000 motors, 
of about 4,000 H.P., and tramways comprising about 130 
miles of single track, with 400 motor-cars, are supplied 
from the Corporation stations. 

One of the most remarkable features of the undertaking 
consists in the number of local authorities beyond the 
city boundaries who derive their supply of electricity from 
Manchester, both for light and power-and for traction ; the 
Corporation, in fact, bas control of the largest and most 
important “ electric power distribution ” undertaking, in the 
wider sense of the term, that exists at present in Great 
Britain. 

The system of supply from Stuart Street station, which 
we shall deal with first, is the three-phase alternating - 
current system, energy being generated at 6,500 volts, with 
a frequency of 50 cycles per second, and transmitted to sub- 
stations through underground cables. At the sub-stations 
the energy is converted by means of motor-generators to 
direct: current, at 500—550 volts for traction, 205 and 410 


Pian oF AREA SUPPLIED. 


site, and will supply the 
make-up water for con- 
densing, but a large in- 
stallation cf cooling towers 
is in course of erection to dissipate the heat carried off in 
the condensing water. 

The buildings, which were designed by Messrs. Allott , 
and Son, consist of a steel framework filled in with brick, 


‘the walls being faced with white glazed brick with a brown 


dado. The roofs are fitted with large skylights and 
ventilation lanterns, and the interior of the buildings is also 
well-lighted by side windows. The engine room is 1144 ft. 
long x 131 ft. wide, and 40 ft. high to the rails of the 
travelling cranes. The boiler house is 200 ft. long and 
94 ft. wide. The boilers are arranged in two rows, with a 
space between them 23 ft. wide, over which is the coal 
bunker ; the latter is capable of holding about 1,000 tons. 
The boilers are 24 in number, of the Babcock & Wilcox 
type, each capable of evaporating 12,000 Ibe. of water per 
hour at a pressure of 200 Ibs. per sq. in., but working 
normally at 170 lbs. Each boiler has a heating surface of 
3,580 sq. ft., and consists of 160 4-in. tubes expanded into 
staggered headers, which are connected at the ends with 
two steam and water drums, 42 in. in diameter, joined 
at the rear end by a steel cross-drum 20 in. in diameter. 
The mechanical stokers are of the chain-grate type, with 
a fire- brick arch over the fire to facilitate complete 
combustion of the gases; the stokers are driven by four 
Bruce Peebles motore, coupled to shafting in four sections, 
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each motor being capable of driving two sections. 
There are no economisers; there is a cross flue at 
the end of the boiler house remote from the chimneys, 
uniting the two longitudinal flues, so that either of the 
chimneys can be used alone. There are at present two 
chimneys, one 200 ft. high and 13 ft. in diameter, the other 
250 ft. high and 18 ft. in diameter, both lined with firebrick 
to a height of 100 ft. The larger chimney is intended to 
carry the waste gases from the extension boilers, as well as 
from those already installed. A cast-iron exhaust pipe 
runs up the centre of each chimney—3 ft. in diameter in 
the case of the smaller chimney, 4 ft. in the larger. 

The main steam pioes are in duplicate in the boiler house, 
and in the form of a ring in the engine room. The former 
increase from 12 in. to 20 in. in diameter where they enter 
two large vertical headers, and they are joined by a 16-in. 
bend at the middle of their length ; each boiler is connected 


head (which is divided into two sections), from the con- 
denser discharge pipe, or from the main drain tank, with 
duplicate steam and water piping. The heaters are four 
in number, of the Berryman type; they are the largest 
size made by Messrs. Joseph Wright & Co., and each is 
capable of heating 50,000 lbs. of water, 150° F. per hour, 
with an equal weight of steam. The auxiliary plant is 
always run non-condensing, and the exhaust steam is passed 
through these heaters, one of which appears in the view 
referred to above. The feed-water tank has a capacity of 
25,000 gallons ; a larger tank, to hold 500,000 gallons, is to 
be built over the workshops. 

The engine room, which is shown in the left-hand corner of 
the plan on the opposite page, is arranged in three bays, the 
two outer ones containing the main generators, and the middle 
one the condensing and auxiliary plant. Two 20-ton cranes, 
of 49 ft. 6 in. span, are provided in the north bay, and a 


View in Borcer Hovssz, Stuart StREET Works: Bascock & Witcox BoiLERs. 


with both pipes by separate branches. The piping, which was 
carried out by the Sir Hiram Maxim Electrical and 
Engineering Co., Ltd., is of lap-welded steel with wrought- 
Iron flanges, and is slung from the cross girders; it is 
covered with magnesia sectional covering. The valves are 
of Messrs. Hopkinson’s make. 

The two vertical headers mentioned above are 24 in. in dia- 
meter, and 9 ft. high; from each of these four headers 10-in. 
pipes are taken in a double bend, as shown in one of our 
Views on p. 1090, to two receivers close to the engine room 
wall, each 30 in. in diameter, and 15 ft. high, which also act as 
separators, The bends referred to provide for the expansion 
of the long lengths of main piping. From the separators 
two 15-in. steam pipes pass into the engine room, where the 
ran round the centre bay, and are joined together at both 
ends through stop valves, forming a complete ring. 

The space between the chimneys is used for the feed 
pumps and heaters, There are three feed pumps, of Messrs. 
G. and J. Weir's compound duplex type, each capable of 

delivering 15,000 gallons per hour ; the pumps are built so 
that either side can be used alone, and they draw either 
from the town water mains, from a feed-water tank over- 


similar one in the south bay ; these are electrically-driven, 
and were built by Messrs. Higginbottom & Mannock, Ltd. 
A crane of the same capacity and make traverses part of the 
centre bay over the auxiliary engines. 

There are six main generating sets, each consisting of 
a 2,500 1.H.P. vertical cross-compound engine, built by 
Messrs. Yates & Thom, of Blackburn, and driving direct a 
polyphase generator supplied by the Electrical Co., Ltd., of 
1,500 Kw. capacity, at 94 revolutions per minute. Each 
engine is connected by a single brauch with the ring steam 
main, and galleries round the cylinders provide access to all 
of them, and tothe main switchboards, which run along the 
west end of the room. 

The cylinders of the engines are 36 in. and 71 in. in 
diameter respectively, and the stroke is 3 ft. 6 in. The 
normal load of the engine is 2,500 1.H.P., with a steam 
pressure on the stop valve of 160 lbs. per square inch. 

The cylinders are of the built-up type, with separate ends 
and barrel, the valves, which are of the Corliss double- 
ported type, being placed in the cylinder ends; by this 
arrangement one-half uf the cylinder end forms a steam box. 


The barrels are also steam jacketed, in the case of the high- 
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pressure cylinder with boiler-pressure steam, and the low- The piston rods, crossheads, connecting rods, and crank- 
pressure cylinder with steam at about 70 lbs. pressure. shaft are of mild steel forged from Siemens-Martin open- ! 
The steam valves are worked by Messrs. Yates & Thom’s _ hearth acid-process ingots ; the rod is secured to the piston 1 
trip gear, the closing of the valve being accomplished by by means of a large nut, and cottered into the crosshead in ( 
the usual way. The cross. 
ET head is fitted with gun. ( 
oe = / metal steps, held in place l 
by a mild steel cap secured ' 
by two bolts. f 
The connecting rod f 
ends at the top in a jaw, 
having a pin shrunk in to 
suit the crosshead; the 
bottom end is of the 
marine type, with a palm 
end forged on the rod and 
a mild steel cap. The 
steps of cast-iron, lined 
with Babbitt’s metal, are 
secured between the palm 
end and the cap by 
means of strong bolts, 
The crank pin is 14 in, in 
diameter. 
The crankshaft main 
bearings, 25 in.in diameter, 
are of cast-iron, lined with 
Babbitt’s metal, and fitted 
with a special arrangement 
of oil pipes giving ample 
lubrication. 
View Over Tor or Borers. The fly-wheels measure 
15 ft. 3% in. in diameter, 
powerful vacuum dashpots. The exhaust valves have a and weigh about 70 tons each ; the periphery is turned 
plain vibrating motion, derived, like the motion for thesteam and drilled to receive the alternator pole-pieces. Each 
inlet valves, from eccentrics fixed on the crankshaft. wheel is built up of four sections. ; 
Special attention has been given to the question of A very complete system of lubrication has been supplied 
governing, and a very powerful and sensitive governor is _ to these engines, consisting of two ram pumps worked by 
supplied to the engine, having various special devices drag shafts from the main cranks, and delivering oil to all 
attached to it for dealing with widely varying loads, and the main bearings about the engines, as well as to the 
acting on both cylinders. It is fitted with a special safety eccentrics ; all the various parts of the engine are protected 
arrangement which will completely stop the engine in by oil throwers and covers so as to prevent the splashing of oil. 
the event of its reaching a speed 10 per cent. above the The barring gear is driven by an electromotor of 10 HP, 
ordinary working speed, and will also stop the engine in through spur wheels and worm gear. 
the event of any failure 
of the governing gear 
whilst it does not in- 
terfere with the engine 
taking excessive over- 
loads, even beyond the 
full range of the cut- 
off gear. The governor 
is controlled from the 
main switchboard by an 
electrical device, to which 
we shall return later. 
Each cylinder rests on 
two massive cast-iron 
standards, with bored 
guides for the main 
piston rod crosshead. 
The vertical standards 
are coupled across by 
two cast-iron entablature 
beams, which, besides 
serving to tie the high ture 
and low pressure engines wind 
together, carry also the per p 
upper platform. 
The engines are very ing 
solidly constructed, and pe | 
of massive proportions ; appe 
as evidence of this, the the < 
GENERAL View In SoutH Bay, Over Top oF ENGINES. 
mentioned: — Bed floor 
frames, each about 194 tons ; vertical standards, each about The generators are of the Electrical Co.’s stationary the ¢ 
8 tons ; crankshaft, about 164 tons. armature type, mounted between the high and low pressure densi 
The pistons are of cast-iron, fitted with Ramsbottom cylinders of the engines, the 64 magnet poles being carried in 
rings, and having also bands of white metal to increase on the periphery of the fly-wheel. Two large slip rings, of falls ¢ 


their wearing qualities. gun-metal, each provided with four brushes, serve to convey 
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the exciting current into the field magnet winding. The 
armature is of the Electrical Co.’s tie-rod construction, the 
usual massive frame being replaced by cast-iron cheeks 
clamping the core laminations together ; the structure is 
strengthened by means of nine tension rods round the cir- 
cumference, the topmost rod being horizontal and the two 
lowest rods meeting at a point vertically beneath the shaft. 
There are also two diagonal stay rods on either side of the 
frame, crossing over the shaft from the upper part of the 
frame to the pedestals which carry the weight of the arma- 


condensed steam, but also the air, and carrying them away 
to the tank below. The latter is provided with a stand 
pipe extending upwards through the roof, to carry off the 
air liberated from the water. The injection water is sup- 
plied to the condenser by a Gwynne centrifugal pump with 
a 13-in. delivery, driven at 800 r.p.m. by a motor of the 
Electrical Co.’s make; no other pump is required, and, 
owing to the natural lift due to the vacuum, even this one 
is only required to lift the water a few feet, except at start- 
ing. Less water is required for condensing than with either 


1,500-kw. GENERATING Ser. Yates & Taom Evectricat Co.’s ALTERNATOR. 


ture. The frame is divided in the horizontal plane. The 
Winding is disposed in the usual way, in two holes per pole 
per phase. 

_ Each engine is provided with a separate set of condens- 
ing plant, which is constructed on the barometric principle, 
and was supplied by Messrs. Willans & Robinson. The 
appearance of the condensing plant, which is situated in 
the central bay, is shown in two of our views on the next 
page. Lach condenser chamber, shaped like a funnel, is 
elevated upon a stand pipe, which ends in a tank below the 
floor level, the total height from the bottom of the tank to 
the top of the water supply pipe being 34 ft. The con- 
€nsing water is delivered tangentially into the condenser 
chamber, whirls round the conical base of the latter, and 
falls down the stand pipe, entraining with it not only the 


jet or surface condensers of the ordinary type, and the 
pumping plant need only be of small size and power, while 
the floor space occupied is extremely small. The condensing 
plant provided for each engine is capable of dealing with the 
condensed steam when the engine is working at 20 per cent. 
overload, or about 50,000 lbs. of steam per hour. The hot 
water flows away along underground pipes to the cooling 
towers, or to the canal. 

An alternative exhaust is provided to the atmosphere by 
a 36-in. cast-iron main under the engine room floor, con- 
necting with the two exhaust pipes which run up the 
chimneys. 

At the west end of the central bay there are three auxiliary 
generating sets, each consisting of a Willans 3-crank com- 
pound engine, with cylinders 12 in. and 20 in. in diameter, 
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stroke 9 in., running at 350 r.p.m., and coupled direct to a 
200 Kw. shunt wound dynamo of the Electrical Co.’s make, 
generating current at 220 volts. These sets arejused for 
supplying power for lighting the station, and for driving 
the various motors working the pumps, barring gear, stokers, 


AUXILIARY GENERATING SETS. 


&c. They can also be used for exciting the main generators. 
These three sets are provided with duplicate steam pipes, 
connected to the ring main at points on either side of a stop- 
valve at the middle of the latter, 

{: The three-phase generators are normally excited by two 
motor-generators, each consisting of a three-phase induction 
motor fed from the 6,500-volt bus-bars, direct coupled to a 
shunt wound six-pole dynamo, generating at 220 volts, Each 
of these sets is capable of providing exciting current for 
three of the main generators, and is rated at 90 kw. The 
set is provided with three bearings, and the rotor of the motor 


Expansion Benps, Heater, Erc 


is fitted with a neat device to prevent the brushes from 
being lifted before the rotor is short-circuited when the 
machine has been run up to speed. 

The remaining running machinery consists of two mains- 
chargers, each comprising a direct current motor coupled to a 
comparatively large three-phase generator—the latter having 


to be large in order’to carry the capacity current when 
charging the feeders. There is also a portable motor air- 


compressor for cleaning the machinery. 


Upper Part oF BAROMETRIC CONDENSERS. 


We turn now to the switchboards, which form a pro- 


minent and important feature of the station. 


The switchgear formed part of the Electrical Company’s 
contract. It comprises two main’: boards,each opposite to 
and controlling three of the main’ generators,‘as{well?as one 


Lower Part oF BaROMETRIC CONDENSERS. 


of the exciter sets, and seven high-pressure feeders ; two 
boards for the exciting current, on a level with and between 
the main boards ; and alight and power board beneath the 
exciter boards. The switchgear is really arranged in four 
tiers ; the lowest tier is beneath the floor level, and contains 
the sealing and dividing boxes for the main cables, the 
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spark gaps for the feeders, and the field regulating rheostats 
of the main generators. The second tier is raised above the 
floor, and contains the fuses in circuit with the feeders and 
generators. The third tier is the switchboard proper, 


View Tow.,rps Soutsa-Wsst or EnacinE Room. 


and is mounted on the switchboard gallery, which 
is connected on the same level with the galleries 
round the engines and round the engine room. Above this is 
a gallery carrying selector switches, whereby any generator 
or feeder c:1 be connected with one or other of two sets of 
bus-bars. Normally it is intended to use one of the main 
boards for supplying power to the feeders connected with the 
traction motor-generators in the sub-stations, and the other for 
supplying power to the lighting motor-generators; but by 
means of the above-mentioned selector switches and bus- 
bars, either board and any of the generators may be used for 
either purpose. 

The fuses referred to above, in the second tier 
(beneath the switchboard platform) are of considerable 
loterest; in the case of the feeders, they 
are arranged in wheeled carriages, which run 
on rails and can be bodily drawn back 
and isolated from all the live contacts, 
to enable the attendants to replace fuses 
in perfect safety. 

The main generators and the induction 
motors of the exciter sets are provided 
with duplex fuses in hinged frames, so 
devised that a spare set can be inserted 
in parallel with the working fuses before 
taking the latter out of circuit; the 
operation simply consists in raising one 
hinged frame carrying three fuses, pushing 
it into place, and lowering a corresponding 
frame similarly equipped. Thus at any 
time the fuses may be exchanged or ex- 
amined, without danger to the person or 
risk of interrupting the circuit. The 
fuses are enclosed in earthenware tubes. 

The main switchboards consist of 
white marble panels carried in iron 
frames, the back of the boards being 
arranged on the open-framework principle 
characteristic of Continental practice. In 
front of each board isa wide platform, which 
commandsaclear view of the corresponding 
engines; communication with these is 
provided by mechanical telegraphs such 
as are used in ships’ engine rooms. The 
regulator hand-wheels for the rheostats controlling the 
excitation of the generators are mounted on standards at the 
edge of the platform, and the ammeters in circuit with the 
field windings are fixed on the tops of the standards above the 


hand-wheels, forming an extremely neat and convenient 
combination. The speed of the engines is con- 
trolled from this position by an ingenious electrical 
device, consisting:in effect of a small controller on the 
switchboard platform, and a small motor 
mounted on a lever in connection with the 
governor of each engine—the latter clearly 
shown in our view of one of the genera- 
ting sets on p. 1089. The motor is worked 
by direct current, and is so arranged that 
it reproduces exactly the motions of the 
hand-wheel on the platform, thus screw- 
ing itself in or out on the lever arm, 
and varying the effective weight on the 
governor spindle. Another noteworthy 
device is a telephone and battery circuit, 
used for the purpose of synchronising the 
engines, not only electrically, but also 
mechanically. The circuit is carried to 
the valve gear of each engine, which 
momentarily closes it at a certain point 
in each revolution of the crankshaft. 
The make-and-break is short-circuited 
in the case of an engine which is at rest. 
It will be seen that unless the contacts 
are made simultaneously on each engine 
which is running, the telephone circuit 
will never be complete ; hence it is only 
when the engines are running not only at 
the same speed, but with their cranks in 
step, that the telephone responds. 

Each of the main switchboards com- 
prises 15 panels. Starting from the 
centre bay, there is a phase indicator and two volt- 
meters, reading 3,000— 7,000, for synchronising pur- 
poses. The former shows 6,500 volts when only one 
machine is excited ; but when a second machine is excited 
in readiness for paralleling, and is in phase, the reading rises 
to 13,000. This has the advantage over the ordinary zero 
method, that an apparently ccrrect phase cannot possibly be 
indicated through a failure of any part of the apparatus. 
The synchronising gear can be used to parallel any of the 
machines, and also for paralleling the bus-bars on either or 
both boards. 

Recording ammeters are provided for the purpose of 
recording the traction load, which is charged for on the 
maximum demand system. 


SwiTCHBOARD FOR AUXILIARY GENERATORS, Works Morors, &c. 


The first panel carries three voltmeters for each set of 
bus-bars, six in all, and a wattmeter on each set. The next 
controls one of two sets of crose-connector cables between 
the two boards, and carries three ammeters, a main switch 
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and synchronising gear; the third panel controls the 
coupling between the two sets of bus-bars on the same 
board, and is similar to the second. The fourth to the 
sixth panels each control one of the main generators, bear- 
ing three ammeters, one wattmeter, one phase meter, syn- 
chroniser and watt-hcur meter. The seventh panel is for 
one of the exciter sets, and is similarly equipped. Next 
come seven panels devoted to the control of feeders, each 
carrying three ammeters, a phase meter and a synchroniser. 
The fifteenth panel is used for the feeder charging gear, and 
is fitted with three voltmeters reading to 7,000 volts, three 
ammeters reading to 6 amperes, one voltmeter reading to 
250 volts, and an ammeter with central zero, reading up to 
70 amperes either way. The same panel also bears the 
main switches and regulators for the motor and generator 
of the charging set, motor starter and synchroniser. At the 
end of the board there is a phase indicator reading to 


crane motors, barring motors, works and subway lighting, 
works motors, motors of charging sets, &c. Over the board 
are two voltmeters reading to 225 volts, and three ammeters 
reading to 1,400 amperes. Some of the instruments on this 
board are of Messrs. Evershed & Vignoles’ make ; the board 
was supplied by the Electrical Co. 

The main feeder cables are led away through a subway, 
which is 10 ft. high, 5 ft. wide, and extends for a distance 
of 940 yds., passing under the canal, and ending at Ashton 
New Road. There is room in the subway for 50 or 60 
heavy cables, about half of which are in position, in racks 
on either side. All the cables were made by Messrs. W. T. 
Glover, and are paper insulated and lead covered. All the 
three-phase cables are armoured with iron wires in addition. 
Pilot and telephone cables have been provided, and a number 
of direct current traction cables have been laid, but will not 
come into use until further progress has been made with the 


SwitcuBoarD, NortH Bay, Stuart Street Evecrriciry Works. 


13,000 volts, and above the middle of the board are two 
main voltmeters for the top and bottom sets of bus-bars. 
A steam pressure indicating and recording gauge is fixed 
near the board. 

There is a gallery over the main board for access to the 
selector switches, which consist of two rows of panels one 
above the other, with contacts connected with both sets of 
bus-bars and with the various generator and feeder panels, 
so that, by means of switch plugs, any feeder or generator 
can be coupled to either set of bus-bars. 

The back of the main board is inaccessible without autho- 
rity, and all the gear is guarded with metal screens from 
accidental contact. Three colours are used to distinguish 
the various phases from one another. The conductors are 
mostly bare, and are carried on porcelain insulators fixed to 
the framework. Rubber mats are provided all over the 
floors near the boards. 

The exciter boards are provided with switchgear to con- 
trol the motor-generators used for excitation, and with 
means for paralleling with the auxiliary sets and exciting 
from them. The switchboard for the auxiliaries consists of 
nine marble panels, most of which are equipped with circuit 
breakers, main switches, and ammeters for the generators, 


extensions at Stuart Street. Beyond the subway the cables 
are laid on the solid system. 

The subway is electrically lighted throughout, well 
drained and ventilated ; it was constructed to the designs 
and under the supervision of Mr. Meade, the city 
surveyor. 

The erection of the first installation of cooling towers is 
being carried out by the Klein Engineering Co., Ltd. ; 
there are four towers, provided with electrically-driven fans 
for circulating the air, and cenirifugal pumps to raise the 
water to the distributing troughs. These towers are situated 
at one end of the site, close to the canal. 

A testing tank is to be erected over the feed-water storage 
tank, capable of dealing with a load of 4,000 Kw.; the 
arrangement is to be such that a large proportion of the heat 
given off will be imparted to the feed water, and thus re- 
claimed. The immersion of the electrodes will be controlled 
from the switchboard platform. 

An account of the extensions which have been designed 
by the City electrical engineer, Mr. G. F. Metzger, and the 
description of the sub-stations, Bloom Street works, «c., 
must be deferred to a later issue. 

(To be concluded.) 
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THE POPLAR ELECTRICITY WORKS. 


(Concluded from page 1052.) 


Tur area supplied direct from the generating station is 
divided up*into nine sections, each of which is separately 


ENTRANCESTO STREET. 


fed ; the sections, however, are coupled together by means 
of isolating fuses in disconnecting boxes, so as to confine the 
effect of a bad fault to the section in which it occurs. 
Fuses are also provided throughout the network. There are 
nine feeders, each of which is of the multiple core type, 
insulated with paper and lead covered ; these, as well as the 
distributors, were all supplied by the British Insulated Wire 
Co., Ltd., to Mr. Blackman’s detailed specifications. Each 
of the feeder cables has six cores, made up of three main 


PorraR Back or SwitcH FILvaR. 


conductors, *5, *2, °5 sq. in., and three pilot wires of 7 20 
S8.W.G. cable. The total length of feeder laid is about 13 
miles. The network cable has five separate conductors, 
three being main distributor cables, *2, ‘075, *2 sq. in., and 


two public lighting conductors, of 7/16 S.W.G.; one of the 
latter is used for the arc lamps in series, the other for 
switching on the glow lamps which replace the arc lamps at 
midnight. The length of the network cable laid is about 
38 miles. The sections of cable used for feeders and dis- 
tributors are shown in the cut on p. 1096; it is claimed 
that cables of this type are exempt from electrolytic 
troubles, as all the conductors are enclosed within a 
single Jead sheath, while the combination forms a very 
strong and compact cable, convenient to handle in the 


DisconNECTING Box. 


laying. It is certainly a noteworthy fact that only one 
cable fault has been experienced since the opening of the 
works, and that one was due to a navvy’s pick. 

The cables are laid on the solid system, in glazed earthen- 
ware troughing with special spigot and faucet joints, filled 
in with pure pitch and covered with tiles, 

To supply the Millwall area, which is completely isolated 
from the mainland by the West India Docks, special sub- 
merged cables have been laid. 


Front oF SwitcH 


At the feeding points, the positions of which are indicated 
on the map on p. 1096, switch pillars above ground are 
used, supplied by the British Insulated Wire,Co.,{\Ltd. ; one 
of these is illustrated herewith. We also give a view of one 
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of the disconnecting boxes, photographed in place ; this is 
of a special form designed to suit the multiple-core cables, 
provided with exceptionally strong studs, conveniently 
arranged, and run in solid. 


particulars of it may, therefore, prove interesting. The 
diagrams on the opposite page serve to illustrate the methods 
adopted. 

The reducer house is situated in Glengall Road, in the 
Isle of Dogs, adjoining the Millwall Docks, 
It is a brick building, with one end 


7 


Main SwitcHBoaRD In ReDucER Hovse. 


House services are of the concentric type, ending on con- 
sumers’ premises in a cast-iron fuse box with singl2-pole 
fuse, the mid-wire pole being without a fuse. Where 
unusually large loads are to be provided for, a piece of 
standard network cable is used, terminating in a special 
underground box just outside the consumer’s premises ; from 
this box single-core cables are led into the building. 

For the public lighting, 115 7}-ampere, and 75 10- 
ampere Brockie-Pell arc lamps are used, and 130 7}-ampere 
Westinghouse-Bremer arc lamps are in course of erection. 
The last are of the magazine type, fresh carbons being 
automatically introduced up to the number of five. 

The arc lamps are run in series of 10 off the 460-volt 
outers, with a connection to the mid-wire at the centre of 
each series. The Brockie-Pel) lamps are spaced 60 to 
70 yds. apart, and 20 ft. high, while the 
Bremer lamps, which distribute the light 
to great advantage, are 80 to 95 yds. apart 
and 234 ft. high. To connect the arc 
lamps in circuit, the lead sheathing of the 
distributor is cut at each lamp standard, 
and the arc lighting cable is cut and joined 
to the service leads running into the lamp 
column. 

Besides the arc lamps, there are 490 
glow lamp lanterns for public lighting, 
which have been converted from gas 
lamps; the fitting used is illustrated 
on p. 1096. Each lantern contains two 
16-C.P. 115-volt lamps in series, with a 
fuse, and the lamps are switched on in 
groups of 6 to 10. 

The charges for private lighting are 5d. 
per unit for the first 91} hours’ use of the 
maximum demand per quarter, and 3d. 
afterwards; for power the charges are 
3d. and 14d. on the same basis, all subject 
to a discount of 5 per cent. for cash. 
Power consumers of more than 250,000 
units per annum are charged 1}d. per 
unit net. Ferranti meters are used, with 
Reason and Schattner demand indicators. 
During the year ended March 31st last, the 
consumption was, for lighting, 1,346,191 

- units : for power, 441,356 units : making a total of 1,787,547 
units for the year; the net revenue was £22,649 10s. 5d. 
The arrangement of the high-pres-ure transmission 
system for the supply of the decks is unusual, and farther 


temporarily closed with galvanised iron to 
allow of extensions, and is provided with a 
10-ton Morris & Bastert traveller. A 
switchboard platform, 11 ft. wide, runs 
along one side of the room. 

The transforming plant, of which we give 
a view, consists of three sets, each com- 
prising two motor-generators coupled to- 
gether, and having a total capacity of 
900 kw. There are also two balancers, and 
space is left for a fourth transformer. All 
the machines, as well as the switchgear 
connected therewith in the reducer house 
and the generating station, were supplied by 
the Electric Construction Co., Ltd., of 
Wolverhampton. 

Vhe transforming sets have double-wound 
armatures, with an auxiliary field magnet 
acting on the low-pressure winding only, so 
as to provide for the regulation of the 
voltage. Each reducer may, therefore, be 
looked upon as consisting of four machines, 
which are coupled up as shown in the 
diagrams of connections. It will be seen 
that the whole of the high-pressure 
current passes through the two motor 
windings, after which it reaches the 
low-pressure bus-bars and passes out, in common with the 
current generated in the two generator windings, to the net- 
work. Thus only two-thirds of the power transmitted at 
high pressure is actually transformed. The resulting effi- 
ciency of transmission is shown by the curves given on 
the next page. 

The low-pressure machines feed direct to the outers of the 
three-wire network at 460 to 520 volts; the balancers pro- 
vide for the middle wire. They also are of the auxiliary field 
type, and each is capable of dealing with an out-of-balance 
current of 200 amperes. 

Separate switchboards for the high and low pressure systems 
are provided in the reducer house, as shown in one of the 
illustrations on this page. The former is on the extreme left, 
and is similar in construction to the corresponding board at the 


E.C.C. Repucgss. 


generating station, having two panels for the incoming 
feeders, and three for the reducer,motors, The low-pressure 
board consists of five.'panels; three of these control the 
reducer generators, one carries the long-range automatic 
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switches for operating the balancers from the generating tion of the switchgear in the generating station. The latter 


station, and the fifth controls the low-pressure feeders. At 
the front edge of the platform are the starting and regulating 
switches for the reducers. 


\ 


operation is effected by means of the feeders, and six pilot 
wires, which ordinarily serve to indicate at the main 
station the high and low pressure bus-bar voltages and the 
out-of-balance current of the reducer house. 
Before the attendant leaves the latter, he 
cuts out all the starting resistance there, 
and leaves the switches so disposed that 


upon switching on the feeder at the main. 


station and gradually cutting out the 
starting resistance at the latter, the reducer 
set runs up to speed. 

Tn ordinary running the two outer “long 
pilot” wires are used for showing, at the 
main station, the voltage of the high 


pressure bus-bars in the reducer house, which 


is always kept at 1,450 volts. For parallel- 
ing purposes, these pilots are coupled to the 
low pressure bus-bars by means of the 
voltmeter plugs shown, before the attendant 
leaves the reducer house. 

The two two-way switches labelled “ L.R. 


= 
REDUCER 


Dracram No. 1.—Connzotions oF Pressure Transmission System. 


A separate board, seen in the view of the reducers, carries 
the switchgear for operating one line of reducers from the 
generating station at times of light load, so as to dispense 
with an attendant at the latter. 

The method of operating the switchgear is very simple. 
Two of the reducers are started with rheostats from the low 


Repucsr House FROM GENERATING STATION. 


pressure of the motors are adjusted in the act of paralleling 
with the high-pressure bus-bars, and afterwards the pressure 
and load of the generators are controlled. 

_ In the case of the third reducer, the starting rheostats are 
i circuit with the motors, next the high-pressure bus-bars, 
this set, being always started up from the high pressure side, 
éither by an attendant in the reducer house, or by manipula. 


switch solenoid,” in the reducer house 
(diagram No. 2), are mounted upon the main 
field magnets of the reducers, and are 
actuated by their stray field when the 
machines are run up from the generating 
station ; when this takes place, they connect 
the pilot leads with the terminals of the 
generators through the long range switch 
solenoid, at the same time showing at the 
main station the voltage of the generators. 
The primary pressure is adjusted until the 
secondary pressure is equal to that of the 
bus-bars, and the voltmeter is then xhort- 
circuited by means of the “firing” switch shown in the 
diagram, causing the solenoid of the “long range” switch, 
in the reducer house, to close the main switches connecting 
the motors and generators with the respective bus-bars. 
Similarly, either or both of the balancers can be run up 
and coupled to the mains by means of the switches shown 
next to the “ mid-wire ammeter” on diagram No.2. The 
pilot wires used for the purpose last mentioned are connected 
one on either side of a special shunt resistance, in circuit 
with the middle wire at the reducer house, and by coupling 
them to a moving-coil ammeter at the main station, they 
serve to indicate at the latter the out-of-balance current at 
the former. 

The long-range switches referred to above are of two 
kinds. One type, used for starting the balancers, actuates 
a rheostat with half-a-dozen contacts, and is provided 
with a dashpot to give a slow motion over the period of 
acceleration. When the switch is operated a second time the 
balancer is stopped, and so on. The other kind simply 
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GENERAL ABRANGEMENT OF TRANSMISSION System. 


actuates the four-pole switches which connect the motors 
and generators with the corresponding bus- bars. 

The system has worked quite satisfactorily since its instal- 
lation, and the machines, which are provided with con- 
tinuous lubricating devices, run practically without atten- 
tion. There is a large and increasing demand for power in 
the adjoining docks, and this has been efficiently met by the 
arrangement described. 

Thanks no doubt to the large proportion of energy taken 
by power consumers, the cost of generation at Poplar is 
remarkably low—almost the lowest, in fact, among the 
metropolitan boroughs. During the past year—the second 
year of working—1,787,547 units were sold, The fuel cost 
per unit sold was °56d,, and the total works costs were 


1-02d.; the total costs, exclusive of capital charges, were 
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1'45d.,.and the average price received was 2°74d. per unit. 
Certainly the consumers are to be congratulated upon the 
very low price at which they are supplied with electrical 
energy; only one other borough charges less than 3d., 
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Curve A, line efficiency. Curve B, reducer efficiency. Curve'c, over-all 
efficiency of transmission. 


EFFICIENCY OF TRANSMISSION SYSTEM. 


and the latter obtains part of its steam supply from a refuse 
: destructor, 
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The capital outlay to date is £194,537, divided as fol- 
lows :—Land, £3,123; buildings, £25,786; machinery in 
generating station, £43,045 ; rotary transformers, £8,834 ; 
accumulators, £2,511; mains and services, £89,922; 
meters and indicators, £3,186; public arc lighting, 

Z £12,513; public incandescent lighting, £2,075; minor 
expenses adcount for the remainder. Pade oe 


namely, Stepney, where the price is practically the same, 


Having regard to the nature of the area supplied, ang 
especially to the splendid field for motive power supply in 
the docks and warehouses of the Isle of Dogs, there is ey, 
prospect that the undertaking will continue to prosper, and 
that the remarkable success which it has attained in its fig 
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two years will be far outshone when its development has 
arrived at the scale warranted by the circumstances, 
In conclusion, we have pleasure in acknowledging the 
generous assistance which we have received from the borough | 
electrical engineer, Mr. Alfred Blackman, and his assistants, | 
Messrs. D. M. Macleod and T. Roles, in the preparation 
of this article. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 1084.) 


French Submarine Cables.—The Zimes Paris come 
spondent quotes from an article in the Dépéche Co’oniale calling 
attention to a Parliamentary report on the important question of 
submarine ‘cables. The desirability of linking France with he 
colonies by means of a direct telegtaph has been fully recognised 
of late years. Various proposals to that end have been laid befor 
Parliament. In 1901 the French Government moved a step in thst 
direction by establishing a line from Oran to Tangier and from 
Turan to Amoy, and by purchasing from the West African Tele 
graph Co. a series of cables which now unite Dakar to Konakry, 
Grand Bassam to Kotonu, and Kotonu to Libreville. These line 
are at present worked by the Government. The next step w# 
taken in October last, when the Minister of Commerce provisionally 
accepted estimates for the laying down of cables from Brest to Dakst, 
from Saigon to Pontianak, and between Tamatave and the islanéi ” 
of La Réunion and Mauritius. The-contract price was 22,975,008 
As it was necessary for the project to receive the sanction of Pat 
liament, a Bill was introduced into the Chamber last March by 
Trouillot, Minister of Commerce, in conjunction with M. Rouvit 
Minister of Finance, and M. Bérard, Under-Secretary of State fm 
the Postal Department. The Bull authorised an annual charge 
the Budget for 35 years of 1,278,000 fr. for the establishment aul 
organisation of a submarine cable system. The proposal was sell 
to a Parliamentary Committee, which, in the report above 
to, unanimously approves the principle of the undertaking ant 
recognises its urgency. 


Indian Cable Rates,—Cable rates between India ail 
Europe having been reduced in March, 1902, substantial reductiow 
have now been made in the rates between India and Australia al 
the Pacific Islands. 


The Pacific Cable——Mr. Chamberlain replied to! 
House of Commons question put by Sir J. Colomb the other day# 
follows :—The cost of special surveys is not included in the cap 
outlay in connection with the Pacific cable. The soundings 
by the surveying ships of the Royal Navy on the route of the cable 
though of great value, were incidental to and made in the course 
their ordinary operations. The special detailed survey reqaired fe 
the determination of the exact route to be followed by the cabl 
was carried out.not by the Royal Navy, but by the contractors 
the construction and laying of the eable. The sea route of® 
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Pacific cable is that recommended by Lord Selborne’s Committee 
That Committee left open the choice between Fanning and Palmyra 
Islands for the mid-Pacific landing place, but Fanning Island was 
found on further investigation to be the preferable station. The 
question of a connection with the United States cable at Honolulu 
has been raised, but no action has yet been taken in that direction. 
The interruptions which have taken place in through telegraphic 
communication, vid Canada, between the United Kingdom and 
Australia have been confined to the Vavcouver Island land lines, 
the western section of which was specially laid by the C.P.R. for 
the purposes of the Pacific cable. 

The Ottawa correspondent of the. 7imes says that the recent cor- 
respondence from Sir John Cockburn and Sir Horace Tozer 
on the Pacific cable question has attracted widespread atten- 
tion in Canada. “Sir Sandford Fleming says that the difficulty 
with the Eastern Extension Co. was originally caused by New South 
Wales, and the Commonwealth inherited it. There is one solution, 
he thinks, which New South Wales can urge, the Commonwealth 
can offer, and Canada and the other partners in the cable can accept. 
It is to extend the principles of State ownership to a single cable 
across the Indian and Atlantic Oceans, so as to constitute an 
Empire-girdling State-owned telegraph service. This, Sir Sandford 
Fleming considers, would remove the friction which, without it, 
must continually exist.” — 


Queenstown.—In the past week H.M.S. Monarch, sub- 
marine cable ship, was employed in laying a cable from Haulbowline 
Dockyard, Queenstown, to the signal station at Roche’s Point, 
where a Marconi apparatus is in operation. 


Trinidad-Demerara No.1 .. oo oe Aug. 27,1901 .. ee 
Trinidad-Demerara No.2 .. ée 
Dominica-Martinique oe ee ee ee oe May 8, 1902 ee ee 
St. Lucia-Martinique .. oe ee ee May 8,1902 
Martinique-Puerto Plata .. oe ee July 10,1902 .. ee 
Cayenne-Pinheiro ee Aug. 18, 1902 

St. Lucia-8t, Vincent .. ee ee ee ee Sept. 19, 1902 .. ee 
Paramaribo-Cayenne .. ee oe 
New York-Haiti April 18, 1908 .. os 
Assab-Massowah ee June 1, 19038 .. 


LANDLINES. 
Dagua-Buenaventursa.. ee ws .. June 22, 1908 .. 
All communication with Tonkin interrupted 

by reason of typhoon ee June 9, 19038 .. June 22 

Wireless Telegraphy.—The Daily Graphic of 18th 
inst. published a letter addressed to them by Mr. Cuthbert Hall, 
managing director of the Marconi Co., who takes exception to their 
statement as to the failure of wireless telegraphy apparatus in 
Somaliland. Mr. Hall states: “It is as absurd to take wireless 
apparatus off a ship and expect it to work well overland as it would 
be to expect submarine telegraph instruments taken from a land 
station to work satisfactorily on a ship.” We are to understand by 
this that the mirror speaking and Morse instruments used on cable 
ships cannot be used to work cables from stations! Mr. Cuthbert 
Hall knows better than this. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdare.—July 11th. The U.D.C. wants tenders for 
the installation of fire call bells. Particulars at the Surveyor’s 
Office, Town Hall. 


Aberdeen.—Electrical equipment of the Torrey tram- 
way route. See “ Official Notices” June 19th. : 


Batley.—July 3rd. Tramway panels and Highfield 
booster for the electricity works. See “Official Notices” June 19th. 


Coventry.—July 2nd. Pipework, economiser, coal- 
conveying plant, stokers and sundries, for the electricity works 
extensions. See “ Official Notices” June 19th. 


Darlaston.—June 29th. Electric wiring and fittings 
for the Town Hall Buildings. See “Official Notices” Jane 19th. 


Dewsbury.—July 1st. One Lancashire boiler for the 
electricity works. See ‘ Official Notices” June 19th. : 


France.—July 2nd. Tenders are being invited until 
July 2nd by the French Post and Telegraph authorities for the 
supply of a quantity of insulated electric cables. Tenders are to be 
sent to Le Sous-Secretariat d’Etat des Postes' et des Telegraphes, 
Rue de Grenelle, 103, Paris, whence particulars may be obtained. 

France.—July 7th. The French Ministry of the 
Colonies is inviting tenders until July 7th for the supply of 100 
tons of annealed and galvanised iron telegraph wire for Indo-China. 
Particulars may be obtained from, and tenders are to be sent to, Le 
Ministere des Colonies, 4 bis, Rue Jean Nicot, Paris. 


Govan,—June 29th. Steam piping, electric pump, &c. 
See “ Official Notices” June 12th. j 

Hammersmith.—July 15th.-~ Forty alternating current 
arcilamps, See “ Official Notices ”jto-day.. 


Hornsey.—Electric wiring and fitting at the Council’s 
offices. See “ Official Notices” June 19th. 

Hungary.—August 31st. Tenders are being invited 
until August 31st next by the municipal authorities of Beszter- 
czebanya (Neusohl) for the establishment in the town of a central 
electricity generating station of a capacity of 500 u.P. 


Ipswich.—July 14th. Electricity meters. See “ Official 
Notices” to-day. 

Launceston (Tasmania),— September 28th. 500 or 
more electric meters. See “ Official Notices ” June 12th. 


Leek.—July 9th. Switchboard, balancing transformer 
= motor-generators, battery, crane. See ‘Official Notices” June 


Middlesbrough.—July 4th. Underground mains, road 
work, &c. See “ Official Notices ” June 19th. 


New South Wales, — September 12th. Tenders are 
being invited by the Railway Commissioners for New South Wales, 
for an additional generating set of 1,500 xw. for their tramway 
power station. 


Norwich.—July 8th. Cables, meters, accessories, pump 
and motor. See “ Official Notices” to-day. 


Pietermaritzburg.—July 6th. Cables, feeder and 
junction boxes, cable terminals and telephones for electric tram- 
ways. See “ Official Notices” June 19th. 


Poplar.—July 8th. Arc lamp carbons. See “ Official 
Notices ” to-day. 


Portugal.—October 21st. Tenders are being invited 
until October 21st by the Portuguese Ministry of the Colonies in 
Lisbon for the concession for the electric lighting of the town of 
Macao in the Portuguese Colonies, 


Rangoon.—July 1st. The Municipal Committee wants 
tenders for carrying out its electric lighting license, and particulars, 
forms, &., can be obtained from the officiating secretary (W. Shir- 
core), Rangoon municipality, at Rs. 75 per set. 

St. Pancras. — July 2nd. Wiring the St. Pancras 
Infirmary for the Guardians. See Official Notices” June 19th. 


St. Pancras.—July 8th. Wiring the Godlington Build- 
ings, Gt. College Street, for the Borough Council; also supply of 
to Electricity Department. See two ‘Official Notices” 
to-day. 


St. Pancras,—July 14th. 350,000 carbons (12 months’ 
supply). ‘See Official Notices” June 19th. 


St. Pancras.—July 14th. Electric jenny and crab. 
See “ Official Notices ” to-day. 


Saltburn.—Storage battery for the Cleveland Trust, Ltd. 
See “ Official Notices” Jane 19th. 


Spain.—July 10th. Tenders are being invited until 
July 10th by the Spanish Post and Telegraph authorities for the 
supply and laying of a subwarine telegraph cable between the 
Spanish possession of Fernando Po and the German Colony of 
Kamerun. Tenders are to be sent to La Direccion, General de 
Correos y Telegrafos, Carretas, 10, Madrid, whence particulars may 
obtained. : 


Stepney.—July 21st. Pipe work, water sofcening plant, 


and storage tanks, fur the electricity works. See ‘‘ Official Notices” . 


to-day. 

Swindon.—July 1st.. Wiring the Technical School. 
See “ Official Notices ” June 19th. 

West Ham. — July 14th. High-tension feeders and 
other cables. See “ Official Notices ” June 19th. 

Weymouth and Melcombe Regis.—July 19th. Boilers, 


engines and dynamos, and various other plant for electric lighting. 
See “ Official Notices ” to-day. 


CLOSED. 


Battersea.—The B.C. has p'aced an order with the 
Gilbert Arc Lamp Co., Ltd. for providing double carbons to 112 
electric arc lamps, at £235. 

The tender of Callender’s Cable & Construction Co., Ltd., to 
supply at schedule rates, articles and materials required in connec- 
tiou. with the extension of electric mains, has been accepted at 
£1,148, 

Croydon.—The Corporation has accepted the tender of 
the British Insulated and Helsby Cables, Ltd, for cables 
in connection with the direct current supply, the amount of 
the contract being £1,039. The Corporation has also accepted the 


' tender of Messrs. E. Goossens, Pope & Co., for the supply of 3,741 


incandescent lamps of various candle-powers. 


Dundee.—The Corporation, on Mr, Richardson’s recom- 
mendation, has decided to erect an oil filtering apparatus of the 
Harris Patent Feed Water Co.’s make, capable of dealing with 4,000 
gallons per hour, in the electricity. works. At a meetiag of the 
Tramways Committee on Monday it was decided to accept the 
tender, of Messrs. Crompton & Co., Chelmsford, for a large balancer 
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Fife and Kinross Asylum, Cupar.—Messrs. Lowdon 


Bros. & Co. have ordered three engines for direct coupling to Mavor™ 


and Coulson continuous current dynamos for this installation. 


Glasgow.—The offers of Messrs. Crompton & Co., Ltd.» 
and Messrs. De Grelle, Houdret & Co., for the supply of carbons 
for the year ending May 31st, 1904, have been accepted. 


Heysham.—The Electrical Power Storage Co., Ltd., has 
received the sub-contract for the storage battery for the Heysham 
Harbour Works from the British Westinghouse Electric and Manu- 
facturing Co., Ltd. 


Huddersfield.—The Electricity Committee has accepted 
the tender of Messrs. Schofield & Taylor, Turnbridge, Huddersfield, 
for a jet condensing plant (£600). 


Manchester.—The order for the starting switches for use 
with motors supplied by the Corporation on the hire system, has 
been placed with Veritys, Ltd., who also hold the contract (second 
year in succession) for the Salford Corporation motor starters. 


Morecambe.—The T.C. has accepted the tender of 
Messrs. Ledward & Co., for the supply of a condenser for the 
electricity works. 


Stepney.—The New Century Arc Lamp Co. have accepted 
the tender of Messrs. Rowland Carr & Co., for 60 arc lamp pillars, 
required for the contract they have for Stepney are lighting. 


Wednesbury.—The following tenders have so far been 
accepted in connection with the ration’s electricity supply 
scheme to the specifications of Mr. F. J. Warden-Stevens :—Phonix 
Dynamo Manufacturing Co., of Bradford, for motor-generators ; 
British Westinghouse Co., for battery boosters; British Accumu- 
lator Co., of Westminster, for accumulators; W. Sanders, of 
Wednesbury, for switchboards; W. T. Glover & Co., Ltd., for cables. 


West Ham.—The Council has accepted the tenders of 
the Vulcan Electric Co. for the electric lighting and fitting of the 
Holborn Road and Napier Road Schools, at £695 and £578 re- 
spectively. 

Wigan.—The T.C. has accepted the tender of the Com- 
mercial Electric Co. for the supply of 1,200 16-c.p. electric lamps, 
and that of the B.I. and Helsby Cables, Ltd., for cable. 


Wolverhampton.—tThe installation of electric light, 
telephones, and lightning conductors for the new Women’s Hospital, 
has been placed with the District Electric Co., Wolverhampton. 


Worksop.—The Electrical Co. has ordered one 220-1.P. 
engine for direct coupling to continuous current dynamo from 
Belliss & Morcom, Ltd. 


FORTHCOMING EVENTS. 


Friday, June 26th—At 5 p.m. Physical Society. ‘‘ Science ” 
meeting, to be held in the Physiological Laboratory, 

= University of London, South Kensington. “ Elec- 
trical Effects of Light upon Green Leaves,” by Dr. 
A. D. Waller; “Blaze Currents (1) of a Vegetable 
Tissue ; (2) Of an Animal Tissue,” by Dr. Waller; 
“On the Movement of Un-ionised Bodies in Solution 
in an Electric Field,” by Dr. Hardy. 


THE ST. MARYLEBONE IMPASSE. 


We have to record another development in the proceed- 
ings incident upon the compulsory purchase of the Metro- 
politan Electric Supply Co.’s undertaking within the borough 
of St. Marylebone. As our readers are probably aware, the 
Borough Council of this district in 1901 promoted a Bill in 
Parliament in order to obtain powers to take over the pro- 
perty of the company. This Bill was passed as the Elec- 
tric Lighting Order Confirmation (No. 1) Act, 1901, and 
by Sec. 2 it was provided that the company should sell, and 
that the Council might and should purchase the St. Maryle- 
bone undertaking and business of the company es therein- 
after defined, with the exception of certain offices and the 
extra high pressure trunk mains of the company for such 
purchase money and consideration being a sum in gross, 
and on such terms and conditions as might be agreed upon 
between the company and the Council, or, failing agree- 
ment, as might be determined by arbitration in manner 
provided by the Lands Clauses Acts with reference to the 
purchase and taking of Jands otherwise than by agreement. 
The parties having failed to agree to the amount, the matter 
was referred to arbitration, and after a protracted hearing 


-an award was made to the effect that the price should be 


£1,212,000. Seeing that the price claimed was £2,750,000, 
this does not appear to be an excessive figure. But, as might 
have been expected, the representatives of the ratepayers 
found that they had been committed to a policy from which 
they would be glad to retreat, and they therefore took steps 
to ascertain whether it would not be possible to set aside the 
award. Counsel having advised against this, there was 
nothing for it but to apply to the Local Government Board 
for leave to borrow the necessary sum. 

The Finance Committee of the London County Council 
has reported that the St. Marylebone Borough Council 
applied for sanction to the borrowing by it of £1,274,000 
for the purchase of that portion of the undertaking of the 
Metropolitan Electric Supply Co., Ltd., which was within 
the borough, and which the borough was authorised to 
purchase bythe Electric Lighting Order Confirmation Act of 


‘ 1901, and for costs in connection with the purchase. The 


Committee had had before it a deputation of the Borough 
Council in support of its application for sanction to the 
loan, and also a deputation from ratepayers in the borough 
in opposition to the application. The solicitor had advised 
it that it was not possible for the Council to sanction 
the proposed Joan without further statutory authority being 
given to the Borough Council authorising it to borrow, and 
Mr. Haldane, K.C., confirmed that view. In the circum- 
stances it recommends that the application for the loan 
be not granted. The result of this is that, before the 
Metropolitan Electric Supply Co. can get their money, or 
any part of it, a new Bill must be presented to Parlia- 
ment; and unless Parliament sanctions the loan, it 
is difficult to understand what the position will 


be. Under the Act of 1901, the Borough Council 
At730pm. Junior Institution of Engineers. Meeting is bound to acquire and pay for the undertaking I 
* at the Fi Technical College. Mr.R.P.How- in question, and the company are bound to execute the A 
grave Grabam will deliver a lecture illustrated by necessary conveyance. If the purchase price is not forth- . 
a Frequency Electric Dis- coming, the company must presumably be entitled to bring ‘ 
Mond seth. an action for damages for breach of contract, unless, of 
course, the whole of the proceedings to date have been 
Atlas Works, West Ferry Road, Milwall. conducted upon the understanding that the liability of the L 
Tuesday, June 30th—At 8 pm. The Faraday Society. Meeting _ Council was subject to the consent of the Local Government tl 
in the rooms of the Chemical Society, Burlington ae la 
following papers will be read:—“ The Present Position this “ leading case” against municipal trading. uw 
of the Theory of Electrolysis,” by W. C. Dampier be 
Whetham, “Chlorine Smelting, with Elec- 
trolysis,” by James Swinburne, M LC.E.; “Total and ni 
Free Energy of the Lead Accumulator,” by R.A. - é ki 
Lebfeldt, D.Se.; “Electrolytic Apparatus,” by F. 

Mollwo Perkin, Ph.D. Electricity on Canals.—It is reported that Sir William 
Thursday, July 2nd.—At 830 pm. Rontgen Society, 20, Hanover © Tomlinson, Mr, J. Briggs and other members of Parliament, have a 
Square. Annual [The names to be bal- made representations to the Board of Trade in favour of the of 


lotsed for include Lord Blythswood for the presi- 
dency, and Dr. C. W, Mansell-Moullin and Prof. 8. P, 
Thompson as Vice-Presidents. } 


Monday, July 6th—At 1145 am. At Esrl’s Court. 
fe Figo Prevention, Congress!hy the Lord 


principal provisions of the Railways (Electrical Powers) Bill being 
extended to canals. The measure proposes to enable railway com- 
panies to issue new capital and acquire land with a view to the use 
of electrical traction, and it js understood that this would apply 
qlso to canals owned by railway companies, 
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ADDENDA TO ELECTRICITY SUPPLY WORKS 
LISTS. 


Provincrat. 


LonDONDERRY.—Capacity of plant, 180 kw. Capital exp., £18,942. 
Units sold, 261,535; works costs, 2°27d.; total costs, 3:17d. 
(public arc lighting only). Pr. ltg., scheme sanctioned and 
contracts placed, £35,000. - 


Penantu.— Add 1 B. & W., 1 Allen-Brush. Total capacity, 210 kw. ; 
max. load, 70 kw. Pr. Itg, 3,230; lamps added, 839. 
Units sold, 31,962. Price obtd., 4°54d.; works costs, 2°95d. ; 
total costs, 5°65d. (? incl. cap. charges). 


WESTON-SUPER-MarE.—5 B, & W., cond., clg. tr. 2 Universal, 
2 Browett-Lindley eng. ; 3 Brush, 1 Siemens & Halske, 
800 Kw.; max. load, 264 kw. & Battery Pollak, 
576 a.h. Capital exp., £54,615. Pr. Itg., 9,666; lamps 
added, 3,644. Price chgd. pr. 44d. & 14d. Units sold, 
200,396 (inc. 102,453 traction). Price obtd., 4°71 ltg., 
4°03 pr., 2d. tr.; works costs, 1°77d.; total costs, 2°48d. 


Lonpon. 

PiumstEaD.—Woolwich Borough Council. Opened 1903. Engi- 
neer, J.B. Mitchell. Supply pressure, 460 & 230 v., D.c. 
4 B. & W., econ., cond., clg. tr. 6 Willans-Westinghouse, 
650xw. Battery, Brit. P.T. & L. Co, 392 ab. Mains, 
Callender v. bit. solid. Capital exp., £60,000. Pr. ltg., 
3.017; lamps added, 2,036. Pb. ltg., 77 arc + 2 inc. each. 
Motors, 5 = 23'5uHP. Price chgd., Itg. 4d.,or 7d. & 24d.; 
pr. 2d. tolZd. 3 Meldrum destructors, 


Wootwicu.—W. Boro’ Ccl. Opened 1893. Engineer, J. B. 
Mitchell. Supply pressure, 420 and 210 v., p.c. Four 
Economic, 4 Paxman loco.; 4 Parsons turbo-dynamos, 
1 Allen, 1 Bumsted-EHaston Anderson, 910 kw.; max. 
load 569 kw. Triple conc. armd. fdrs., 3-core dist. 
Callender v. bit. in c.i. pipes and solid. Cap. exp., 
£98,000. Pr. Itg. 23,899; lamps added 6,326. Motors 
22 = 213 up. Price chgd., ltg. 4d., or 7d. and 24d. ; 
pr. 2d. to 13d. Purchased fr. Co. Jan. 1st, 1901, taken over 
Feb., 1903. . 


NortH Merroporitan Exectarc Power Svuprty Co.—Delete 
Barnet. Sec., R. Doyle. 


NOTES. 


The LE.E. (Calcutta Section)—We have received 


from the hon. sec. of the Calcutta Local Section of ‘the Institution ° 


of Electrical Engineers a copy of the Journal (No. 1, vol. iii.) con- 
taining report of the proceedings of the annual general meeting, 
held on November 28th, 1902, and adjourned to the following 
month, together with the proceedings of the first ordinary meeting 
of the third session, held on March 27th, 1903. The secretary’s 
report presented to the adjourned meeting is terse and informing. 
“The future ” seems to have offered some grounds for despondency, 
but the concluding paragraph reports that “since the above was 
written two papers have been received, one by Prof. Bruhl, now 
being published, and one by Messrs. Styar and Shields.” The paper 
by Prof. Bruhl is contained in the Journal, and makes amends fur 
any previous shortcomings of the section. It is ‘Oa the Preserva- 
tion of Instruments and Machinery in Bengal,” but covers wider 
ground than is indicated in the title. The construction and packing 
of machinery so as to be adapted for use in India are dwelt upon, 
and the apparently forbidding subjects are so handled as to be not 
only interesting, but also amusing. We have tried to abstract this 
paper, but have hesitated to sacrifice any portion, and will publish 
it in full in an early issue. 


Electrical Coal-Cutting Machines. — Before the 
Mining Institute of Scotland recently in connection with a paper 
previously read by Mr. F. W. Hurd on “Electrical Coal-Cutting 
Machines,” Mr. P. @. E. Kennedy, of Wypen Colliery, near 
Coventry, gave some results of comparisons and tests with regard 
' to the bar and disc coal-cutting machines. In the uses which had 
come under his notice the power absorbed by a bar machine for 
driving purposes was generally about one-half that necessary for 
tke disc machine. Sometimee, on rare occasions, the power would 
Le two-thirds as much, but never more. As between the disc and 
Lar coal-cutter, the latter had one decided advantage in respect of 
the increased life of its gearing. Mr. Kennedy said that during the 
last nine years he had been in personal contact with nearly all the 
most successful coal-cutters in England, and his opinion was that 
the average life of the main gearing in a disc machine was not 
more than from six to eight months, even under the most favourable 
conditions, This did not compare at all favourably with the bar 
machine. He knew one of the latter type which had been working 
niet and day for the past 22 months without a breakage of any 


Radium,—M. Pierre Curie delivered a lecture on 
“ Radium” before the Royal Institution last Friday in the presence 
of a distinguished audience. ‘Ihe lecturer spoke in French and met 
with an excellent reception, 


~ mentioned the cordial relations existing between the company and 


Bradley, W. G. Bickmore, W. Lee, and A. J. Young. 


_ are informed that Mr. Alfred Mosely has just made arrangements 


Crompton & Co., Ltd.—Last Saturday, on the invita- 
tion of the chairman and directors of this company, a considerable 
number of visitors foregathered at Chelmsford, for the purpose of 
inspecting the works, followed by the annual athletic race meeting 
of tne Arc Works Club. Reserved saloon carriages were attached 
to the 10 55 train from Liverpool Street for the convenience of the 
London guests. Immediately after their arrival they were taken - 
over the Arc Works, and the various apparatus were seen in the process 
of manufacture. When the company had gone through the various 
well-lit shops, luncheon was served in the new club building, after 
which the chairman of the company, Mr. John Trotter, proposed the 
toasts of “ The King,” and “‘ The Mayor,” and Mr. Alderman Taylor 
proposed “Success to Crompton &Co., Ltd.” Replying, the chairman 


its men, and referred to the new club building which had been 
erected, and to the continued growth of the company’s business, 
He added that we were often told by our friends across the Atlantic 
that the Britisher was old-fashioned and effete, and must adopt 
new methods. He did not believe half of that. He did not 
believe that England was behind other nations in cultivating 
new methods. . Other nations, at times, went ahead faster. They 
wanted to make money too fast, with the result that they had set- 
backs, and when the slump came they found themselves at the 
bottom of it, whereas English manufacturing industries in such 
cases were not so much affected. Major Rasch, M.P., proposed 
“The Ladies,” and Colonel Crompton responded, and referred to 
the success which had attended the introduction of girl labour into 
the works, There were a number now employed in the lighter 
work of the instrument shop. 

An excellent programme of sports—walking, running, cycling, 
tug-of-war, &c.—was successfully carried through. The prizes were 
distributed by Mrs. Crompton to the following winners :— 

300 yards flat, under 17.—1, A. G. Wilks; 2, E. Love; 3, T. 
Skingley. 

Half-mile flat.—1, R.C. Stannard; 2, H. Mason; 3, E. Sparkes. 

Mile bicycle—1, H. P. Girling; 2, A. F. Bearsby; 3, R. P, 
Hulton; 4, B. R. Brown. 

Mile walk.—1, H. Martin; 2,G. A. Taylor; 3, A. C. Benson. 

Quarter-mile flat championship.—1, A. J. Leathers (holder); 2, 
W. Howes ; 3, J. E. Porter. 

100 yards flat, over 40.—1, W. Saltmarsh; 2, R. C. Wilks; 3, E. 
Warder. 

120 yards hurdle handicap.—1, A. G. Wilks; 2, H. F. Wileon; 3, 
E. A. Rust. 

100 yards flat, under 17.1, F. Lucking; 2,8. A. Rose; 3, A. G. 
Wilks. 


Two miles bicycle championship.—1, H. P. Girling (holder) ; 2, 
J. A. Wilks; 3, EB. E. Dyer. 

100 yards flat.—1, J. L. Owen; 2, A. J. Leathers; 3, E. G. 
Newman. 

Half-mile bicycle handicap.—1, R. P. Hulten; 2, A. F. Bearsby ; 
8, D. A. Dunham. 

Mile flat championship.—1, E. H. Barnes (holder) ; 2, R. C. 
Stahnard ; 3, H. Mason. 

100 yards flat championship.—1, J. L. Owen; 2, A. J. Leathers 
(holder) ; 3, W. Howes. 

220 yards flat.—1, C. R. Lambert; 2, A. J. Leathers; 3, B. E, 
Smee; 4, W. Howes. _ 

Mile flat.—1, H. Mason; 2, R. C. Stannard; 3, J. Wilkinson ; 4, 
A.B. Dickson. 

Comical race.—1, W. Berry; 2,8. Britton; 3, W. Warder. Best 
costume : 8. Britton. 

Tug-of-war.—A. Suckling, OC. S. Capel, H. Rolph, F. Bryan, 


Two miles bicycle handicap.—1, H. P. Girling; 2, B. R. Brown; 
3, A. F. Bearsby. ; 


The Royal Society's Catalogue of Scientific Papers, 
—The Royal Society: has just received from an anonymous source a 
donation of £1,000 towards the fund of £12,000 which is being 
raised to enable the society, without further expenditure of its own 
resources, to complete the catalogue of the scientific papers of the 
last century (upon which it has been engaged for so many years 
and has expended so much money), so as to link it with the Inter- 
national Catalogue of the Scientific Literature of the present 
century. It will be remembered that the fund was started by a 
munificent donation of £6,000 from Dr. Ludwig Mond, F.R.S, 
which was followed by one of £1,000 from Mr, Andrew Carnegie. . 
A contribution of £367 10s. has since been received from 
“F.R.G.S.,” and others of various amounts from Fellows of the 
Royal Society. The total amount already received or promised is 
£8,636.— Times, 


The Mosely Industrial Commission to U.S.A.— We 


with Messrs. Cassell for a reprint of the complete Reports of this 
Commission in cheap form. Copies may be had from Messrs, 
Cassell & Co., Ltd., Ludgate Hill, E.C., at 6d. each net., or post 
free 9d.; and application should be made to them before July Ist, - 
the edition being limited. This cheap edition is being produced 
by Mr. Mosely not only without profit bat at a loss, and solely in 
order that the public may be enabled to possexs themselves of the 
knowledge gained from the inquiries made ia the United States, 
The Board of Trade has ordered 3,000 copies for free distri ution. 


Personal.—Mr. H. Allcock, A.I.E.E., of Glovers, 
Trafford Park, was presented with a handsome clock by tLe mem- 
por of tav staif on the occasion of hia marriage which tc: k placg 
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The Engineering Trades and Preferential Tariffs. 
—The Zimes on Tuesday published the following jn its “ Political 
Notes ” column :—‘t Amongst business men in the great industrial 
centres in sympathy with Mr. Chamberlain’s preferential tariff 
proposals, there is a strong feeling that, to bring the new movement 
to a successful issue, more is needed than the mere passing of resolu- 
tions. The appeal of the Cobden Club for funds to promote free 
trade propagandism in the constituencies, coupled with the known 
intention of the Liberal organisers to utilise the approaching recess 
for a campaign of a far-reaching character, must, it is recognised, be 
met by kindred tactics. Accordingly, a war chest, supplementary to 
that controlled by the Conservative central office, is required, in 
order that there may be a vigorous crusade in favour of the Colonial 
Secretary’s scheme. To this end aconference of members of Parlia- 
ment and others interested in the iron, steel, engineering and elec- 
trical manufacturing trades will be held in one of the. committee 
rooms of the House of Commons on Thursday. Sir Bernard 
Samuelson has ccnsented to preside, and amongst those expected to 
attend are Sir A. Hickman, M.P., Sir T. Wrightson, M.P., Mr. 
Arthur Keen (Guest, Keen & Nettlefolds), Sir Joseph Lawrence, 
M.P., Mr. E. Windsor Richards (Bolckow, Vaughan & Co.), Mr. J. H. 
Lokach (British Westinghouse Electric and Manufacturing Co.), 
Mr. Parkes, M.P., Mr. Baldwin, M.P., Col. C. Allen (Henry Bessemer 
~ Sons), and Mr. J. W. Spencer (John Spencer & Sons), New- 

e.” 

The Zimes, in the same column on the following day, says :—“t We 
are requested to state that the first object of the conference of 
members and others interested in the iron, steel, engineering, and 
electrical manufacturing trades which is to be held in one of the 
Committee rooms of the House of Commons to-morrow is, according 
to the convening circular, ‘to consider’ Mr. Chamberlain’s preferen- 
tial tariff proposals. Attendance at the meeting will, therefore, in 
no sense carry with it an obligation to support the new scheme ; 
and, of course, no steps will be taken for starting a campaigning 
fund unless a general desire is manifested to assist in repelling the 
Liberal attack upon Unionist seats.” 


London County Council.—The Council at the meeting 
on Tuesday received a report from the Finance Committee 
referring to the application made by the Marylebone Borough 
Council for sanction to borrow £1,274,000 for the purchase of 
the Marylebone section of the undertaking of the Metropolitan 
Electric Supply Co., as authorised by the Electric Lighting Order 
Confirmation (No. 1) Act, 1901. A deputation from the Borough 
Council had appeared before the Committee in support of the 
application, and a second deputation from ratepayers had 
come forward in opposition. The solicitor had advised the Com- 
mittee that it was not possible for the Council to sanction the pro- 
posed loan without further statutory authority being given to the 
Borough Council empowering it to borrow, and Mr. Haldane, K.C., 
who had been consulted on the subject, confirmed this view. In 
these circumstances the Finance Committee recommended -the 
Council not to sanction the loan. 

The Highways Committee were authorised to take steps to oppose 
before the Light Railway Commissioner; the application of the 
Harrow Road and Paddington Tramways Co. for an order to 
authorise the construction of light railways specified in the Harrow 
Road and Willesden Light Railways (and Lands); Order, so far as 
the projected lines would be situated in London.- __ ; 

The Council recently decided to require the Kensington and 
Knightsbridge Electric Lighting Co. to provide and maintain stations 
for the testing of energy supplied to consumers. As the Highways 
Committee were informed that the Brompton and Kensington 
Electricity Supply Co. were prepared to make similar arrangements 
for testing stations, the Council resolved to serve a notice on the 
company formally requiring it to do so. 

The Building Act Committee r that sanction had been 
given to plans submitted by the Charing Cross and Strand Co. for 
the construction of a distributing station in Beech Street, and by 
the London Electric Supply Corporation for additions to the-boiler 
house at Deptford. 


A L.C.C. Steel Contract.—The L.C.C. Bridges Com- 
mittee recommended that in a specification for certain steel work 
for the new Vauxhall Bridge, a clause should be inserted declaring 
that all materials should be of British manufacture only. It has 
over and over again been proved that the Council’s attitude in tax- 
ing the British manufacturer with labour clauses which it cannot 
impose upon the foreigner is both illogical and unfair. But 
unbappily the recommendation of the Committee was referred back 
at Tuesday's meeting of the Council by a majority of 5, the voting 
being 49 to 44. Some of the speakers fancied they smelt a “ Pro- 


tection ” rat, but it was pointed out that it was desirable that the | 


steel should be manufactured in England, so that the engineer could 
give it proper supervision. 


Appointments Vacant.—Assistant electrical engineer 
for Torquay (£156) ; electrical engineer 
to £260); engineer for the North-Western Fever Hospital (50s. and 
all fcund); teacher of electric lighting and wiring, for one evening 
per week, for Finchley ; an instructor in electric wiring and house- 
fitting, for evening classes, also a student demonstrator in physics 
and chemistry, are required for the Battersea Polytechnic; electric 
lighting engineer for Port Elizabeth (£600, rising to £750); senior 
and junior engineer-in-charg hai station 
(£280 and £245 respectively 


for Aldershot (£200, rising - 


Conversazione of the Institution of Electrical 
Engineers.—This always enjoyable function took place on Tuesday 
evening last, and was well attended, the total number present being 
nearly 1,600. It would be impossible to find a more delightful 
place for the function than the Natural History Museum, which 
was brilliantly lighted with Bremer arc lamps for the occasion; 


' the string band of the Royal Engineers, conducted by Lieut. J. 


Sommer, M.V.O, performed a lengthy programme in the central 
hall, and the Loni Ladies’ Quintette fulfilled a similar office 
in the Bird Gallery in the west wing, which was thrown open 
on this occasion. 

mwThe guests were received by the President, Mr. R. Kaye Gray, 
and Miss Gray, and the Council of the Iastitution ; amongst those 
present were Lord Kelvin, Sir J. Wolfe Barry, Sir E. H. Carbutt, 
Sir Henry Mance, Sir John D. Pender, Sir W. H. Preece, General 
Sir T. Fraser, Major-General C. E. Webber, Colonel R. E. Crompton, 
Profs. Grylls Adams, Ayrton, Kennedy and Thompson, and Messrs. 
Callender, Ferranti, Gripper, Hammond, Kingsbury, McMillan 
(secretary), Mordey, Patchell, Rider, Siemens, Swan, Swinburne, 
Swinton, and many other eminent and distinguished men of science 
and engineering. The function passed off without a hitch, and was 
heartily enjoyed by all who took part in it. 


Nernst Lamps.—From the Elestrical Company, Ltd., a 
report comes to hand on some tests on alternating-current Nernst 
lamps, carried out by Mr. J. E. Edgcombe, borough electrical engi- 
neer, Kingston-on-Thames:—Six A-type l-ampere lamps averaged 
400 hours in one case, and 585 hours in another, while three 4- 
ampere B-type lamps averaged 738 hours, the lamps being switched 
on and off fora period of one hour daily. From these tests it would 
appear that equally favourable results are obtainable with either 
alternating or continucus current lamps. 


Wireless Telegraphy.—A press message from Glace 
Bay (June 22nd) reports that “Signor Marconi’s manager has 
announced that the compauy is tranemitting daily wireless mes- 
sages from Table Head to Poldhu, but the replies are being cabled 

nding the installation of machinery at Cornwall.” 

The Pall Mall Gazette of Wednesday says:—" After further 
experimental trials, the Commonwealth telegraph authorities have 
pronounced against the adoption of the Marconi system of wireless 
telegraphy. Mr. R. T. Scott, the official head of the Australian 
Postal and Telegraph Department, personally supervised the trials 
on the coast of Queensland. Ina statement made on his return to 
Melbourne, he declared that he was not favourably impressed with 
the system for purposes of practical telegraphy. The currents 
could not be controlled, and the messages might be stolen by any- 
body who cared to erect a Marconi apparatus.” 


Change of Address.—Messrs. Ernest Scott & Moun- 
tain, Ltd., have removed their London branch office to Norfolk 


House, Laurence Pountney Hill, E.C. 


Lecture.— At Birmingham on 16th inst., before the 
Technical Scliool Metallurgical Society, Mr. J. H. Stansbie gave a 
lecture on “ Electrical Resistance.” 


- 


THE CENTRAL STATION ENGINEER. 


Tue staff connected with the Electricity Department of the 
St. Pancras Borough Council journeyed to St. Albans on Saturday, 
June 13tb, by brakes. The weather was not at all favourable, but 
the party, numbering about 90, made the best of the prevailing 
circumstances. Upon arrival at St. Albans they repaired to the 
Abbey Institute, where the ninth annual dinner was served. The 
Mayor or Sr. Pancras presided, with Mr. 8. W. Baynus in the 
vice-chair. It was intended to hold sports in the afternoon, but 
owing to the bad weather, this item was abandoned. 


Hastings T.C., on Friday, adopted a recommendation from the 
Electricity Committee to the effect that six months’ notice be given 
Mr. Leonarp AnpREws, the consulting electrical engineer, of the 
desire of the Council to determine his appointment on December 
25th next. 

Mr. R. A. CunnincHam has resigned his appointment as engineer- 
in-charge at the Bath Electricity Works for the purpose of com- 
mencing business in company with Mr. J. MacFapyen, the station 
superintendent at the Paisley Corporation Electricity Works. The 
firm will carry on business in Paisley as MacFadyen & Cunningham, 
and fur the present they will devote their attention principally to 
mechanical engineering. 

The staff of the Isle of Wight Electric Light and Power Co., 
numbering nearly 50, from Ventnor, Sandown, Shanklin, Newport 
and Cowes, took their summer outing on Saturday, 20th inst., 
arriving in coaches at Ryde for dinner at the York Hotel. Ina 
short address the engineer and manager, Mr. A. E. Mayas, stated 
that the success of the company was due in a large measure to the 
wiremen, who always did their best to meet consumers’ wishes, and 
that in Ventnor 40 per cent. of the householders had electric light 
which, he thought, was almost a record for the United Kingdom. ~ 
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NEW COMPANIES REGISTERED. 


h Electric Signs Co., Ltd. (77,689).—This company was 
re; —_ on June 13th, vite capital of £20,000 in £1 shares (12,000 preferred 
wea. ), to adopt an agreement with Frank W. Smith and Mrs. Florence W. 
Smith and to carry on the business of advertisers, advertising agents and 
contractors, manufacturers of and dealers in electric and other advertising 
signs and devices, electricians, engineers, suppliers of electricity for advertising, 
light, heat, motive power or otherwise, &c. The first subscribers (each with 
one pref. ord. share) are :—F. G. Nash, 119, Hydethorpe Road, Balham, 8.W., 
gent.; F. J. Aldersley, 4, The Terrace, Leatherhead, gent.; A. A. Sloggett, 66, 
Manor Park Road, Darlesdon, N.W., gent.; A. V. Elliott, 54, Belle Vue Road, 
New Southgate, N., gent.; J. E. Osborne, 63, Sulgrave Road, Shepberd’s Bush, 
W., clerk; W. B. Wilmot, 32, Rotherhithe Street, Rotherhithe, 8.E., clerk ; 
and G. Gulliver, 14, Great Winchester Street, E.C., gent. No initial public 
issue. The number of directors is not to be less than two nor more than five: 
the subscribers are to appoint the first; remuneration, £100 each per annum. 


ELECTRICITY SUPPLY ACCOUNTS. 


Tue returns of the electrical department of 

Leigh Municipal this borough for the year ending March, 1903, 

Electrical § show satisfactory progress over the preceding 

Supply. year. The units sold have increased by 129 

per cent, over 1901-2, and what is indirectly, 

perbaps, of more importance, the power units are four times greater 

than in last year, and the load factor reached 14-9 as compared with 

12°31 in 1901-2. The improved conditions of generating have 

contributed to a reduction of works costs by 3d. per unit, not- 

withstanding the inclusion of two extra items, i.c., £124 for water, 
and £37 for use of boilers paid to the gas department. 

The prices charged by the department are: for private lighting, 
7d. and 24d. per unit on the demand indicator system, or a flat rate 
of 5d. per unit less 10 per cent; power, 3d. to gd. per unit. 

Recognising the value of large power consumers in bringing down 
the costs, it is proposed to allow preferential discounts according 
to consumption, varying from 15 per cent. on 10,000 to 25,000 
units to 33 per cent. for over 125,000 units per annum. Mr. 
D. M. Kinghorn is the engineer and manager. 


GENERAL STATEMENT. . 


For year ending March 8lst— 1902, 1908, Inc. 
Total capital expended eo. _ £17,373 £22,271 £4,898 
Number of units sold... 151,048 344,880 193,832 
Equivalent number of 8-c.P. lamps 15,853 18,166 2,313 
Number of public lamps Seo 1 1 = 
No, and u.p. of motors ... .. 52motors 75 motors 23 motors 

, =§33 HP. 

Maximum loadin kW. ... 140 264 124 
Gross revenue £2,060 £3,617 £1,557 
‘Account, Gross expenditure £980 £1,890 £910 

Gross profit eee £1,074 £1,721 £647 

Average price per unit sold 3°16d. 241d. — ‘75d. 

REVENUE ACCOUNT. 
1901-2. 1902-3. 


Gross. Perunit. Gross. Perunit. Ine, 
By sale of energy £1,990 3:16d. £3,467 241d. —°75d, 
Motor & meter rents 70 ‘lid. 150 ‘1ld. —00d. 
Gross revenue £2,060 3°27d. £3,617 2°52d. —-75d. 


Expenszs. 
; 1901-2, 1902-3. 
Gross, Per unit. Gross. Per unit. Inc, 


For use of boilers of gas department - = 87 03d. = “08d. 
Oil, waste, water and engine-room 

stores .. 82 18d. 1650 10d. —'03d. 

266 “42d. 437 80d. —"12d, 
Repairs and maintenance of build- ein 

ings,machinery and plant’ .. 66. “10d, 859 ‘26d. 

Works and distribution costs £685 «£1,526 106d. ‘05d, 

Rents, rates and taxes 130 1 08d, ~-"12d. 

anagement expenses, salaries i 

of engineer, secretary - and 


clerical staff, statione: inting, 
law insurance and 


lishment charges, &c, .. 221 “85d. 253 —'18d. 
Total costs .. .. £986 16d, £1,806 1-814, —-26d, 
ProFit STATEMENT. 
1901-2, 1902-3, 
Interest and sinking fund £1,169 
Tostalment on motors and special charges 164 288 
Balance carried forward ... eos ees 81 264 


During the year the department has earned a gross, profit of 
£1,721, and after meeting interest on loans £635, sinking fund £534 
and other charges, a balance of £264 remains, as compared with £81 
in the previous year. 


CITY NOTES. 


The West African Telegraph Co., Ltd. 


THE eighteenth ordinary general meeting of the shareholders of this 
company was held on Thursday of last week at Electra House, 
E.C., the Marquis of Tweeddale presiding. 

The Cuartrman, in proposing the adoption of the report, said that 
when they had the pleasure of meeting the shareholders early in 
July last year, they were able to announce that the negotiations 
with the French Government for the sale of a portion of their 
system and the settlement of all their outstanding differences had 
been successfully concluded. It was also foreshadowed that the 
financial position of the company would thereby be essentially im- 
proved. Now that they had had an opportunity of studying the 
accounts, he believed the shareholders would consider that the fore- 
east then made had been amply fulfilled, It was a great satisfaction 
to the directors, and he was sure it was also a pleasure to the share- 
holders to know that the company, which formed one of the groups 
of associated companies, was now in the position to pay a dividend. 
He trusted that condition would be a permanent one, and that the 
company would take its place amongst the other successful asso- 
ciated undertakings. Owing tothe new conditions of working, in 
consequence of the arrangements he had just referred to, it would 
be impracticable to make the customary comparison of working 
expenses, but there were one or two matters in the accounts to which 
he would like to call their attention. They would no doubt 
remember that one of the conditions of the agreement between the 
French Government and the company was the cancellation of the 
outstanding subsidies which had been withheld by that Govern- 
ment. Although the amount due from them on subsidy account 
had from time to time been brought into the revenue account, they 
had taken the precaution to create out of reserve a special reserve 
fund equal to the amount unpaid, so that that debt and the special 
reserve fund yer contra both disappeared from the accounts. In 
consideration of the sale to the French Government of the cables 
serving the French stations—Conakry, Grand Bassam, Kotouon and 
Libreville—the Government paid them in cash £144,000 in accord- 
suce with the agreement of February 10th,’1902. In addition to 
that cash payment, the French Government agreed to forego the 
payment of their claim of £20,000, mutually agreed to be due to 
them. Inasmuch, therefore, as that sum was taken into account in 
fixing the price to be paid for the cables, the actual purchase price 
for the cables transferred was £164,000, which had been applied in 
a reduction of the capital account. The debenture sinking fund 
which had been created, and which up to September 18th, 1901, 
amounted to £160,700, had likewise been applied in a reduction of 
capital expenditure, and now the capital and capital expenditure 
accounts exactly balanced each other. As compared with last year, the 
gross revenue showed a decrease of £5,155, but it must be remembered 
that the French subsidy of £12,000 had disappeared from the 
accounts, and, therefore, the directors regarded the return as a very 
satisfactory one. The expenses attending the repair of cables 
amounted only to £8,684 as against £17,721 last year—a decrease of 
£9,037. They had thus been able to carry a much needed contribu- 
tion of £20,000 to the general reserve fund, which now amounted 
to £73,821, of which £48,425 was invested. Since the date of the 
accounts they had been able to invest a further sum of £10,655, and 
they looked forward to being able to gradually fully invest the 
fund, now that they had squared their capital and capital expendi- 
ture accounts. In case any shareholders might think that the 
dividend of 2 per cent. which the directors proposed to pay was, 
under the circumstances, rather small, he would like to make one or 
two explanatory remarks. Doubtless they could have paid a higher 
dividend, but only at the expense of the general reserve fund. The 
directors were of opinion that that fund was at present inadequate, 
taking into account the age of the cables, now about 18 years, and 
they therefore considered that the fund should be built up whenever 
the opportunity offered. It must also be borne in mind that the 
Portuguese guarantee arrangements terminated in about seven 
years. There was also another contingency to be provided for, 
which was that, under the agreement with the French Government, 
they had to maintain the cables for two years. He could not say, 
definitely, that a larger dividend would be paid next year, but, so 
far as they could judge at present, there was every likelihood of 
their being able to do so. 

Sir Hunry C. Mancez seconded the motion, and the report was 
adopted, 


Electric and General Investment Co.—The directors 
oe the following dividends, &c., for the year ended May 

st, 1 

Ordinary Shares.—A dividend of 5s. per share, of which 2s. per 
share was paid on account in December last, leaving 3s. per share 
to be distributed, and a bonus of 28. per share. The trustees of the 
ordinary shares reserve fund propose to distribute 6d. per share, . 
making a total present distribution of 5s. 6d. per share or 27§ per 
mts or a total distribution of 7s, 6d. per share, or 374 per cent. for 

year. 

Founders’ Shares,—A dividend for the year ended May 31st, 1903, 
of £50 per share. The trustees for the founders’ shares reser 
fund propose to distribate £5 per share, making a total present dis- 
tribution of £55 per share, 
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Prospectuses, 


An issue.of £100,000 first mortgage 5 per cent. bonds has been 
offered to the public this week by La-Capital Traction and Electric 
Co., Buenos Aires, Ltd.,-on behalf of the Cordoba Light and 
Power Co. 

The list was to close on Wednesday in an issue of 185,984 5 per 
cent. cumulative preference shares of £1 each in the Metropolitan 
Electric Tramways, Ltd., offered by the Electric and General 
Investment Co. The dividend is guaranteed by the B.E.T. Co. 
until December 3ist, 1904. The objects of the Metropolitan Co. 


and its schemes for North London are pretty well known to our . 


readers. 

The list opens to-morrow and closes on 30th inst. in an issue of 
20,000 6 cent. cumulative preference shares of £5 each, and 
3,.00 ordinary (£5) at par, in Messrs. D. Bruce Peebles & Co, Ltd. 
The nominal capital is £200,000, divided equally into preference 
and ordinary shares. 


Oriental Telephone and Electric Co. 


An extraordinary general meeting was held on 17th inst. at the 
Cannon Street Hotel, Sir A. Colvin in the chair, to consider resolu- 
tions—(1) for increasing the capital of the company by the issue of 
100,000 new preference shares of £1 each, and (2) for making 
certain alterations and additions to the articles of association. The 
money, it was explained, is needed in connection with tele- 
phone work which has to be carried out under the new. licenses, 
and for providing more working capital for their electrical branches, 
nog with jadicious outlay, should prove increasingly remunera- 
ve 


The resolutions were agreed to. 


New General Traction Co. 


Tux report for the year ended March 23rd last, to be presented at 
the meeting on 2nd prox., shows gross profits for the year £11,585, 
after charging the sum of £5,714 for general expenses, salaries, 
directors’ fees, interest on loans and legal expenses. After deduct- 
ing £9,064, being 5 per cent. interest on the company’s outstanding 
mortgage debentures up to March 23rd last, there remained a balance 
of £2,521. To that balance has to be added the sum of £11,662 
brought forward from last year, making a total amount of £14,183 
standing to credit of profit and loss account. The directors recom- 
mend that this should be carried forward. The disappointing 
results of the past year are attributed to the prolonged delay in 
completing the tramways belonging to the Philadelphia, Morton 
and Swarthmore Street Railways Co., of which this company holds 
the securities ; and the bad weather during the spring and summer 
of 1902, which seriously affected the earnings of all the company’s 
English tramways. 


Waygood & Otis. 


Mr. Henny C. WatkeEn presided at the meeting of this company, 
held at Cannon Street Hotel on 17th inst. In spite of the disloca- 
tion of business consequent upon the reorganisation resulting from 
the purchase of the Otis Elevator Co., there was a substantial 
advance in the profit and loss balance (£68,858). There was a net 
balance of £15,711, of which £2,776 had been paid in interim divi- 
dend, and a further dividend at the rate of 13 per cent. per annum 
for the six months ended March, 1903, would make 9 per cent. on 
the ordinary shares, and leave £4,949 to b3 carried forward. The 
chairman referred to the large amount of lift work in hand and in 


prospect. 
Mr. R P. Setton seconded the motion, and said that he thought © 


the result before them justified the anticipations of those who 
advocated the amalgamation. é 

The report was unanimously adopted and the dividend resolu- 
tions passed ; the retiring directors and auditors were re-zlected. 


United River Plate Telephone Co. 


Tue report for the year ended March 31st last, to be presented at 
the meeting on 2nd prox., states that gross receipts in sterling for 
the year in the River Plate were £124,470, as against £114,841 for 
the year before, and the working expenses in London and the 
River Plate £68,661. Deducting debenture interest and interim 
dividends on preference and ordinary shares, and adding interest 
~ on investments and transfer fees, there remains a profit of £28 898, 
to which must be added £6,414 brought forward from the previous 
year, leaving an available balance of £35,313. After transferring 
the sum of £20,000 to 1eserve fund, which will then amount té 
£95,000, the directors recommend that a final dividend of 4 per 
cent. be paid upon the ordinary shares, making, with the interim 
dividend paid December 31st last, a return of 7 per cent. for the 
year, and that the balance cf £3,713 be carried forward. 


Eastern Extension, Australasia and China Tele- 
graph Co.—The company has declared an interim dividend for the 
quarter ended March 31st last of 2s. 6d. per share. 


STOCKS AND SHARES. 


Wednesday Evening, 
Waite there is decidedly more tone than business in the markets 
of Capel Court, it is at least satisfactory to remark that the tone, » 
far as electrical departments are concerned, keeps steadily good, 
The reduction in the Bank Rate to 3 per cent. has released a slight 
rtion of the money which the public was keeping on deposit with 
‘the banks: it is better to get a safe 34 per cent. on some first-clay © 
electrical supply debenture stock than it is to receive 1} per cent | 
from one’s bankers on a deposit account. The movement, however, 
has scarcely made much way at present, but the mere fact of ii 
being noticeable is something for which the Stock Exchange, and © 
therefore the investor, must be grateful. Needless to say, the © 
optimists are now fixing all their hopes upon the autumn as the | 
time when a revival in business may be expected. ’ 
In the Electricity Supply section, a trio of Debenture stccks hare ; 
exch hardened a point, although the City of London 5 percent 7 
ecrip has but regained its loss of a week ago. The shares are alo © 
better, following the same course, but Metropolitans fell 4, marked © 
ex the right to apply for the new shares, which, of course, meant @ 
practically nothing, so far as profit went. A few sales have | 
taken place in connection with the decision as to the powers sought 7 
by the Marylebone authorities for paying the Metropolitan Co. the 
money due to the latter. Notting Hill shares are down 4; the 7 
company’s 4 per cent. First Mortgage Debentures keep dull at 
a shade over par. Of these Debenturesthere is now outstanding a 
amount of £50,C00, part of which was issucd at 106, another part 
at 1074 (in May, 1898), while the last lot produced £100 13s. The 7 
stock is well secured, and is not redeemable at par until 1931, unlew 
the company should choose to pay it off, in July, 1907, at 105, 
Naturally the market in the Debentures is a limited one; but thes 
brief particulars suffice to show the attraction of the stock as a 
investment. The Electric and General Investment Trust hu 
declared a dividend and bonus, making 374 per cent. for the year, | 
and £55 per founder’s share. 
Mention of redemption leads to an expression of astonishmentat 7 
the extraordinary prospectus sent out in regard’to the new South § 
Wales Electrical Power Debenture issue. No word as to the dates 
of interest payment or of the redemption was to be found, and the 
market promptly refused to quote even a nominal price in a stock | 
as to which some of the most essential particulars were not given 
Subsequently it transpired that the stock is to be a perpetul @ 
Debenture, and the quotation is called about 2 per cent. premium. | 
Another issue that appeals to a much wider circle is the Prefer 
ence capital’ offered by the Metropolitan Electric Tramways Co, | 
In this case, the extensive character of the enterprise and the 
uncertainty attaching to its ramifications give an air of unwonted 
speculation to these Preference shares. It was stated in the coum @ 
of Stock Exchange gorsip that Mr, Garcke had declared the com 
pany to be one of the best with which he had been associated, and 
a pre-allotment premium became established on the shares. Of 
course the prosperity of the undertaking lies greatly in the futur, 
but the shares appeal to a certain class of investors, although they 
are of little use as a medium for “ stagging.” 
Greater strength is manifested in the telegraph market, the 


_Eastern group being to the front with several rises. Haste } 


Ordinary is 2 up and “Chinas” are 4 better, the prior stock 
hardening as well. Herein may be seen an illustration of the 
public’s return to the investment departments. Submarine Cable 
Trust Certificates, on New York demand, have risen 3, but Globe 
remain as they were. Anglo-American Preferred is another pitt’ 
to the good, and so is Commercial Cable Debenture stock. 
the Western descriptions, an improvement of a point has taken 
Western Telegrapk 4 per cent. to a shade under par. Marcoil 
shares are 2§ middle. Nothing fresh has occurred in the National 
Telephone issues, but Orientals slipped back ,'; to 17s. 6d. 
British Electric Traction Ordinary are down }, despite th 
expectation of a favourable report, and amongst other miscel- 
laneous shares, India-Rubber are down 10s. upon the very cautiow 
tone adopted by the chairman at the meeting. Callender’s har 
not changed, but Henley’s fell £1 as balf-a-dozen selling orders 
came upon a market destitute of buyers. The Debenture stock, how 


ever, has risen a point. 


In the Railway department, Central London Ordinary Preferred 
and Deferred have all dropped 1 per cext., upon what ground it 
difficult to say, unless one falls back on the supposition that the 
coming electrification of the District may have some dim connectim 
with the movement in Twopenny Tube stocks. It is significant @ 
notice that London General Omnibus stock is still advancing, anf 
has now reached 105. London United Tramways Preference at 
being done over 12, and the Debenture stock at 107. Calcutta Tram# 
change hands about 7, and Anglo-Argentines in the vicinity of 44 
North Metropolitan Tramways have come into attention on the né# 
Metropolitan Electric prospectus, and the price is 34. A few New 
General Traction Preference were sold at 2g on Tuesday last, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Btock Closing Closing 
Present NAME, or Dividends for the last Quotations 
Issue. three years, ‘une 17th. June 24th, 
1900. | 1901. | 1902. 

25, Amason Telegraph Nos. 1 to 25,000 10 ee 84 

erican Telegra; ee ee ee ee tock 
8,105,580 | Do. do, do. 6% Pref. 6% | 6 90 — 92 91 — 93 
8,105,580 Do. do. do. Deferred de is xe se .. | Stock | 5s. 2s. 1/- 8 — 8— 

44,000 | Chili Telephone, Nos. 1 to 44,000... we 5 5 5 
13,833,800$ | Commercial Cable $100 8 8 8% 155 —165 155 —165 

% Prel, ee se ee ee ee 1% 1% 1b — 

6,000 Do. do. 10 % Cum. Pref. ee as 5 we ee es 8 71— 8 

30,000 Do. do. 44 % Debs. ‘+ 50 és 93 ee 98 —102 98 —102 

60,7101 | Direct United States Cable 20 | 84% | 84% F 9— 10 9 — 10 

92,8001 | Direct West India Coble, 44%} Reg. Deb., within Nos. 1 to 1,200, Red. | 100 a +e - —102 99 —102 
4,000,000 | Eastezn Telegraph, Ord .. | Stock | 7% 1% 119 —124 121 —126 
1,955,565 Stock ee eo | 100 oe ee 85 — 88 

m Ex ion, Australasia, an h ee 

820,000 4% Deb. Stock Stock ee ee 105 —108 105 —108 

800,000 Benen & South African Tele. 4% Mt. Db., Nos, 1 to 8,000, red. 1909 | 100 ee ee ee 99 —102 99 —102 

200,0002 4 Reg. ifeuritius Sub.) 1 to 25 es oe 101 —104 % 99 —102 

ee oe ee ee oe ee 

150,000 | Great 6 % Pre 10 | 165% | 15% | 124% 22 — 24 22 — 24 

66,3001 | { Halifax and Bermudas Cable, % 1 Ist Mort, oS within Nos. } 100 oe 3 99 —102 99 —102 

17,000 | Indo-European Telegra; 25 100% |10% 10% — 40 85 — 39 

100,0002 | London Pintino-Brasilian Telegraph,6% Debs. 100 100 —104 100 —104 
1,988,883 | National Pref. Stoc es | 100 5% 5% 6 101 —103 101 

15,000 Do, do, 6 % Cum. Ist Pref. .. ee os ae oe 10 6 6 6 138 — 14 13— 14 

15,000 Do. do. Cum, 2nd Pref. . “a 4 10 6 6 6 12 — 13 12 — 13 
2,250,000 Do. do. 6 % Non-cum. 8rd. Pref., 1 to 250,000 “Sea © 5 5 5 5 5— 6 5— 6} 

000,0002 Do. ~ 84 Deb. Stock Red. oe .. | Stock | 8% 84 34 98 —100 98 —100 
600,000 Do. Deb. 8 Stock 1 Red. < -» | 100 4 4 4. 108 —105 103 —105 
171,504 | Oriental Elec. Nos. 1 to 171 fully paid 1 6 6 6% 1 28 
100,000: | Pacific and Buropean Tel., 4 % Guar. Debs. 1 97 97 —10) 

11,839 | Reuter’s .. 8 6% | 5% 64— Thxd 

8,808 | Submarine Cables Trust ts ee oe | Cert. os 104 —112 101 —109 

68,000 | United River Plate Telephone vw 5 1% 1% 1% a 6 6 

,000 do. 5 Sum, Pret., Nos. 1 to 40,000 5 
179,9471 Do. do. | Stock ee ee 105 —108 105 —108 

,609 | West African Telegraph, mina 10 oe ee 2% 4— 5 — 5 
150,0001 | West Coast of America, 4% Debs., 101,500 guar. ’ by Braz, Sub, Tel. 100 se es ee 92 — 97 92 — 97 

980 | Western Ltd., Nos. 1 to 207,980 10 1% | 7% ll — 12 ll — 12 
75,0001 5 series, 1906 | 100 os oe ee 101 —104 101 —104 

84,568 do. do. 6 % Cum. 1st Pret, 10 ee ef 6— 

4,669 Do, do. do. 6 % Cum. 2nd Pref. oe ee 10 ee oe oe 8— 4 8-— 4 

80,0007 Do, do, do, 6 % Debs., Nos. 1 to 1,800 -- | 100 ee oe oe 99 —102 99 —102 

ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 | British Aluminium 7 % Cum. Pref. oe ee eo 10 oe oe «eo 8— 4 8— 4 

Do. do. 5 Ist Mort. Deb, Stock Red. ee | Stock u— 79 74 — 79 
100,000 | British Electric Traction 9% | 9% 14 — 143 
100,000 Do, Cum. Pre a 10 ais 12 — — 1% 
600,0002 Do. Perpetual Stock . | Stock os “a 122 —125 —125 
100,000 | British Insulated and Helsby Cables 5 |1% | 10% | 10% 
100,000 Do. 6 % Cum. Pref. 5 6 6 

105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. 2 5 N Nil if ij 
150,000 Non-cum. 6 Pref. a 6 8% | 6% 1 1 
125,0001 Do. do. b. ee | Stock 99 —102 99 —102 
125,0007 Do. dnd Deb. | Stock ee 89 — 94 89 — 94 
85,000 Callender's Cable Construction ee oe P 5 15 20% |15% 12 — 18 xd 12 — 18 
40,000 Do. % Cum ee 5 ee 
90,0002 Do. Ist dork, Deb. Btock Red, | Stock | .. 108 —112 108 —112 
1,860,014 | Central ae Railway, a Stock << -- | Stock | ~.. 4 4 105 —103 104 —107 
494,098 Do. 4% Pref. oe | Stock os 4 4 102 —105 —104 
494,998 Do. Def. 4 4% | 108 —lil 107 —110 
1,830,000 | City and South London Railwa: ee ee os +. | Stock 2 83% 70 — 72 — 73 
85,000 | Crompton & Co,, Nos. 1 to 85, 3 8 2—- 2— % 
100,0002 { Do. 1 to 900 of £100, and 102 —106 102 --106 
99,261 | Edison & Swan United Elec, Light, A.” shares, £8 paid, 1 to 99,261 6 Nil | .. 0— o— 
17,189 Do. do. 5 Nil 14— 14— 

0231 100 3 — 73 — 77 
100,0001 tock Prov. Certs all pd. 100 ve 15 — 80 15 — 80 
112,100 Blectric Construction, 1 to 172 6% | 6% 2 2 

Do. do. 7% Cum. Pref., 1 to 81,890 3 
82,5001 | Do. do. 4 Bere, Ist Mort. | 100-—108 100 —103 
25,000 | General Electric Co. (1 Cum. 5% | 5% 93— 103 93— 10} 
200,000 Do. do. Deb. ax 99 —102 99 —102 
50,000 India-Rubber, verses Telegraj nw 10'% 100% | — 20 195 

utta- or £184— 
80,0004 4 % ist Mort, Deb. | 100 100 —108 100 —108 
’ iverpoo: ‘Overhead Rail oe oe 
87,850 | Tel Construction and Maintenance. . 127. | 174% | 20% | 20% 83 — 86 82 — 35 
150,0001 do. 4% Deb, Bés., ‘Nos. i to, 1,600 Red. 1909 | 100 101 —104 —104 
40,0001 | Waterloo & City Railway, Ord. Stock .. | 100 | BH | BH | 98 —101 99 —102 


+ Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


4 From Manchester Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


National Blectrio Free Wiring, 


Bank rate of discount 3 per cent. Wune 18th, 1903). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—_ELECTRICITY SUPPLY COMPANIES. 


Presen‘ Stock Closing Closing Business done 
— NAME, or Dividends for the tations otations | week ended 
Share. dain: une 17th. une 24th. | June 24th, 1908, 
2- 1900. | 1901. | 1902. Highest.| Lowest, 
100,000 | Blackheath and Greenwich Dist. Electric Light, Ord... Co 1 
100,000 44% Ist Deb. Stock, Prov. Certs. .. | 100 118 —121 118 —121 ee 
20,000 | Brompton & Kensington Miso’ Light Sup., Ord., 1 to 20,000 .. 5 6% | 8% | 8% 1 ll 1 ll oe wa 
50,000 | Charing Cross and Strand Electricity Supply 5 9% |10% | 10% 9— 9— 98 
70,000 Do. do. ¥,Cum. Pref. .. 5 6 6 
40,000 Do. do. City Undertaking ” Pref. .. 5 4 5t 
elsea Electricity supp be we 5 4 
150,0001 % Deb. Stock Red. | Stock 107 —110 xd | 107 —110 
70,595 | City of London Electric Lighting, Ord. 40,001—110,595. 10 0 5% | 5% 122 114— 124 lig 
40,000 6 % Cum. Pref., 1 to 10 6 ae 8— 14 13 — 14 
400,0002 De 5 Deb. ‘Stock, Scrip. (iss. at 115) all paid .. a ae ae a 122 —127 123 —128 127 1263 
800,000 Do. 44% 2nd Deb. Stock, v. Certs., all paid . +» | 100 AF 104 —107 104 —107 106 ° 
40,000 | County of London & pret Prov. Electric Lighting, Ord. 140,000. . 10 4% | 4% | 4% 8— 9 8— 9 . 
20,000 Do. do. do. 6 % Prei., 40,001—60,000. . 10 = — 18 —B 1 - 
400,0007 Do, do. 44% Deb. Stock, Prov. Certs, paid) Red 111 —114 —114 
50,000 | Edmundson’s Electric Corporation, Ord. 5 71% 17% 7 7 
80,000 Do, do. 64 ost 6 
140,000 "Mort. Stock :. | 100 107 —110 108 —111 1 
21,000 and Knightsbridge 5 12% |10% | 10% ll — 12 li — 12 
90,000 do. 4% Debenture Stock .. | Stock 108 —106 103 —106 
110,000 | London Electric Supply Corporation, Limited, Ord. 8 ae 2— 
49,840 Do. do. 6 % Pre 5 6 54— 6 ( 
220,0001 do. % 1st "Mort. Deb. Stock 110 —115 110 —115 i 
250,0001 do. % Mort. Stock 98 —101 98 —101 100 t 
10,852 | Notting Hill Electric Lighting 10 6 6 14 — 15 184— 143 
St. and Pall M Electric Light, Ord 144 144 144 164 16 I 
0. do. to ee 84— ee 
e! arke ic Supply, ow ow 5 ee ee 
65,000 | South London Electricity Supply, Ord. .. 5 se 4 
$80,000 Do. do. 5 % Cum. Pref. 5 5— 5— 56 
110,000 | Westminster Electric Supply, Ord. 5 103% | 108% | 12% 12 — 18 12 — 18 4 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. r 
MARKET QUOTATIONS, Wednesday, June 24th. al 
bi 
CHEMICALS, METALS, &. (online) 
Acid, Hydrochloric oo percwt. 5/- ee g Copper Sheet +. per ton £71 £4 dec, 
Nitrio.. us Der cwt. 22)- iz g +. per ton £71 £4 dec. A 
per cwt. 82/- (Electrolytic) Bare +. per ton £67 £1 dec. A 
@ ,, Sulphuric .. per cwt. 5/6 ee e 99 per ton £78 £1 dec, a 
a Ammoniac, Sal +» per cwt. 42/- oe e€ ” per ton £69 £1 dec in 
* Ammonia, Muriate (crystal) +. per ton £33 10 e H.C. Wire per Ib. 84d. 4d. dec. 
Bleaching powder .. per ton Sheet... per lb. 5/- sh 
@ Bisulphide of Carbon perton £15 n German Silver Wire .. per lb. en 
Borax .. per ton £13 h Gutta-percha fine . ve perlb. 
a Benzole (90%) «. pergal. h India-rubber, Para fine .. per Ib. 3/9 dec. of 
(50 pergal. 5/6 4 Iron, Charcoal Sheets .. per ton £18 ill 
a Copper Sulphate .. +. per ton £21 i ,, Pig (Cleveland warrants) per ton 46/7 4d. ine, 
a Nitrate perton £24 4 ,, Forgings, according tosize per ton From.£11 
a ,,. White Sugar +. perton £31 ,, Scrap, heavy «. per ton 47/6 to 50/- en 
a Muth per 4 Wire, galvanised No.8 per ton £9 15 : 801 
a Methyla' piri’ per gal. 
a Naphtha, Solvent (90%, at 160°C). per gal. 5/6 g Lead, English oe perton £12 5 inc, be 
a Potash, Bichromate, in casks .. per Ib. 8d. os 9 Shee .. per ton £13 10 ne th: 
a@ Caustic (75/80%). per ton £24 m Manganin Wire No. 98°: per lb. 8/- pr 
Bisulphate perton £35 g Mercury per bot. £8 126 as me 
Shellac +. per cwt. 180/- 8s. ine. d (in original cases) small . per Ib. 4d. to 1/2 
a Sulphate of Magnesia perton £4 10 ” medium per lb. 2/8 to 3/6 che 
” +. per ton ronze, castings per oe 
perton £5 » rolled bars & rods _ per Ib. 1/1 to 1/4 por 
Soda. Twhite 70%) perton £10 15 per lb. From 1/2 tio: 
a ,, Crystals perton £8 4 Platinum per oz. £4 ee 
,, Bichromate, casks. . per lb, 24d. Silicium Bronze Wire per lb. 10d. to 1/- 
Stee., Magnet, acc ace’d’g to desc’ per ton £58 
b Aluminium Ingots, in ton lots .. per ton £19, g Tin, Block .. .. perton { £129 } des, A 
Wire, in ton lots .. per ton £168 9 » Foil per lb. 1/8 7 8! 
b Sheet, in ton lots .. per ton £166 Wire, Nos. 1t0 16 per lb. its: 
p Babbitt’s metalingots .. +. perton £48 to £145 3 p White Anti-friction Metals— wer 
Brass (rolled metal 2” to 12”) basis per Ib. 73d. os “White Ant’? brand per ton locs 
¢ Tube (brazed) per lb, 9d. j Yarns, Grey Cotton, on sp'ls per Ib. es 
(solid drawn).. perlb, ‘74d. oe ji » 6lea. Flax. per lb. oo wis 
,, Wire, basis.. perlb. py Ibs. Russian .. per Ib. oe imp 
Copper Tubes (brazed) .. per lb, . dec, 10 Ibe. Russian, single .. per Ib. a's 
» (soliddrawn) .. per lb. . dec. j 180 Ibs. Jute rove per ton 1 ee 
g Copper Bars (best selected +. perton 5 ve k Zine, Sh’t (Vieille Montagne bnd. ) per ton £2415 és ae 
po 
~~ Quotations supplied by Mi Boor & Co.; b The British Aluminium Uo., Lta.; ¢ ‘hos. Bolton & Sons., Ltd.; d F. Wietee® Same. ;_e Frederick mile 
Smith & Co.; f India-Rubber, G. GP. a oe Teleg. Works Co., Ltd.; g James & shakespeare ; h Edward ‘Pill & Co.; ¢ Bolling & Lowe; j W. Hindley & Co.; four 
k Morris Ashby, Ltd.; m W. T. Glover & Co., Ltd.; n P. Ormiston & Sons o Johnson, Matthey & Co., Ltd.; p The Phosphor Bronze Co., Lid. rate 
tar 
ELECTRIC TRAMWAY AND RAILWAY FRarric RECEIPTS. miit 
Locali Recei; Miles Miles one 
ity. | Week | the pte for | Total to date. | open. I socality. | or | Total to date. 
£ is £ £ £ mad 
Aberdeen .... --|June20, 1,154 | +258; 968) (South Staffordshire June 12 850 | +126 | 18,909) + 1,198 a8 m 
Birmingham oe » 20) 4,732 | —281 | 124,696) + 6,584; —|— | | ¢Swansea. ee 5038: | + 10,957) + 911 = Ar 
Bournemouth 17| ‘986 | — | | — | —|— 12) (67 | + 1) 
Blackburn | gg 19 737 | — 80 10,759| 4 124 |+12 emouth .. ..| 32 830 | + 71 915 was 
Blackpool .. 7-2 | +121 9,2°8 | + 1,662) — | — 3 eston-super-Mare..| ,, 10 144 4 1,415|;— 116 +2 Com 
Blackpool and Fleetwood; ,, 20 652 | +182 | 9,550| + 1,236) 7) — | & Wolverhampton Dist. » 12 831 | +186 | 8852) + 5,696| 10g |+8 impr 
Bolton os 21) 1,80¢ | +258 | 22,448) + 3,743) 25 | — & | » 12 146 1,512 
Bradford 8,486 |.+459 | 40.252) + 5,846) 39 (+2 # ‘Woollen. Dist...| 5, 12 820 | — 4,450 6 OF ra 
Brighton .. .. .-| » 21| 869 | + 85/| 28,958 64 | — Cardiff ..  .. «| 20] 1,883 |+ 808} 22,907) + 9,870) — | — facili 
Burnley .. +48) — Dublin 4,600 | +187 | 111,136} + 6,427) 46 | — 
y District ..| 5, 12) 166| — | 4,085; — | EastHam.. .. 40 '596 | +146 | 7,716 | + 2,602) 5 |+ or tri 
Devonport 465 | + 9,697/+ 23) 5 | — Glasgow .. » 6 | 15,878 {+8194 | 15,376] + 8,194) 66 |+ ofa l 
12 744 + 79 18.102 + 1,997 ull . ” 20 1,720 — 17 21,855 + 1,704 were 
834 | + 89) 19.870| + 8,766 + | Ise of ‘Thanet 610 | + 9,778;— s891)— | — fiad 
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THE ENGINEERING CONFERENCE. 


ABSTRACT OF THE PRESIDENTIAL ADDRESS DELIVERED AT THE 
InsTiTUTION OF EnainEers, June 177TH, 1903. 


Tue president, Mr. J. C. Hawkshaw, M.A., in addressing the com- 
bined sections, referred to the many striking developments which 
are taking place, the electrical branch of the profession being 
mentioned as an instance. 

Daring the last two years the Nile dams for irrigation 
purposes, and the Coolgardie water-supply have been com- 
pleted, and during the same time the Engineering Standards 
Committee, which began its work in April, 1931, as the outcome of 
a committee appointed by the Institution of Civil Engineers at the 
suggestion of Sir J. Wolfe Barry, and had been supported by the 
technical societies and Government, had accomplished work of the 
highest value to the country at large. 

So far pnly one Committee, that on Building and General Bridge 
Construction, and one Sub Committee, that on Tramway Rails, have 
issued the result of their decision, but the conclusions of all are now 
inan advanced stage. Referring to the questions down fur discussion, 
the education and training of engineers was a subject of great im- 
portance, and one of the results of the qualifying examination for 

_ admission to the Institution of Civil Engineers had been that many 
important teaching institutions at home and abroad had already 
modified their curricula and the standard of their examinations to 
accord with the Iastitution practice, and others were preparing to do 
so. Thus, the work done by the Council had had a stimulating effect 
on the training of engineers throughout the country. s 

The education of officers for the navy and for the army is being 
reorganised. In future, the men who command out ships and fleets 
must have the same corresponding knowledge of steam, electricity 
and hydraulics, and the other forces employed in the modern 
battleship, #s they have of the art of navigation, the science of 
gunnery, or the use of the torpedo. Not only at sea does the 
Admiralty offer a career to engineers, bnt also on land in the 
Admiralty Works Department, app>intments to which are made at 
a much later age than for the sea service. The variety and great 
importance of the works carried out at our great naval stations at 
Portsmouth, at Keyham, at Gibraltar and Malta, and elsewhere, 
should make the opening an attractive one for our younger 
engineers. (With all due respect to the President, the advantazes 
of being cornered in such a place as E:quimault appear somewhat 

illusory.) 

There would appear to be reasons why the education of civil 
engineers and of officers for the Navy should be carried out on 
somewhat the same lines; in both professions, the duties may 
become highly specialised. What branch was more specialised than 
that of the electrical engineer, and yet he had to deal with the same 
problems as the railway engineer in questions of transport and loco- 
motion, as the gas engineer in questions of lighting, asi the 
chemical engineer in questions of the application of electricity to 
industries, and soon. The engineer who would reach the highest 
position in his profession should bave a knowledge of organisa- 
tion, of administration and of finance, besides the ne 
knowledge of the branch to which he specially devoted himself. 

At the beginning of last November he (the president) took 
occasion to refer at some length to the question of our timber 
supply. Since then the Committee appointed by the Board of 
Agricalture to inquire into and report on British forestry had issued 
its report. Valuable and necessary a3 some of the recommendations 
were, the report was, to his mind, disappointing. At present the 
local authorities distinctly discourage planting by rates and other- 
wise. In his own county of Sussex a sporting rate was to be 
imposed, which was a direct tax on planting. 

In London many problems remained to be solvei. They had yet to 
grapple with the removal of the solid matter with woich we daily 
pollute the atmosphere of London and the country for many 
miles round. Sir W. Thistleton Dyer, aftar a week’s fog, 
found a deposit of tarry matter on the greenhouses at Kew at the 
rate of six tons to the square mile. Dr. W. N. Shaw, at the Sani- 
tary Congress at Manchester, estimated roughly that it took seven 
million tons of air a day to carry away the smoke compared with 
one million tons of water a day required to carry away the sewage. 
A bad fog might cost £5,000 a day for light alone, and the estimate 
made of the cost of smoke pollution to London, which put it at 
as much as five millions a year, was probably below the mark. 

Another question which became yearly more pressing in London 
was that of the means of locomotion and transport. A Royal 
Commission had been appointed. to report as to the measures for the 
improvement of the same, by the development and inter-connection 

of railways and tramways, on or below the surface, by increasing 
facilities for other forms of mechanical jocomotion, and further to 
report as to the desirability of establishing some central authority 
or tribuaal to which all schemes of railway or tramway construction 
of a local character should be referred, but the terms of reference 
were very wide, and the Commiesion’s powers would be taxed to 
fiad a satisfactory solution. The more facilities were given for travel- 
ling locomotion, the more persons they encouraged to travel and take 
advantage of the better means of transport and Jocomotion, sv that 
the application of the remedy would tend in some measure to spread 
the disease. Decentralisation was what was wanted, aud if facilities 
for transport and locomotion encouraged this, it would bea distinct 

gain to London, especially if it affected factories and workshops, the 

greatest offenders, with slow and obstructive traffic and smoke pollu- 
tion. He knew of one firm of manufacturers which had recently 

Temoved to the country, and was enabled by doing so to reduce 

its prices by 20 per cent. ~~~ Bicep. 


As regards the best means of penengse transport, they had 
experience of how the advent of railways checked the progress of 
canals and also of motors, which were far advanced nearly a century 
ago. ‘“‘Itisto be hoped that tramways will not again check the pro- 
greas of motors and their use. . . . . Tramlines render roads 
less suitable or serviceable for all other kinds of traffic. It is well 
worth considering whether it would not be advisableto make roads 
suitable for motor traffic of all kinds, and let motors serve public as 
well as private purposes, Railways afford greater facilities than 
canals, but motors offer greater facilities than either railways or 
tramways, and though all three are necessary, nothing should be 
allowed to check the legitimate development of motor traffic.” 

It was obvious that the question of making and maintenance 
of many country roads would have to be considered, and that very 
soon. One of their members who had the curiosity to count the 
number of machines passing on the Brighton road near Horley 
found that in eleven minutes 209 motors and motor or other cycles 
passed, taking those going in one direction only. Probably tew of 
the persons using them had contributed anything to the making or 
maintenance of the road. 


WIRELE3S TELEGRAPHY 
By Epmunp A. N. Pocain, B.A. 
( Abstract.) 


Recent developments have aroused much interest, and some very 
important facts have lately been established. 

1. Up to considerabie ranges earth-curvature is not a fatal 
obstacle, but hills may exercise a serious influence. 

2. The ether exhibits what we may provisionally call a variable 
transparency to Hertzian waves, sunlight being an important 
factor. 

With regard to both of these phenomena, it is probable that 
certain wave-lengths offer special advantages; whilst the second 
affords a faint clue to the relative share of earth and ether in trans- 
mission. 

Amongst problems, that of isolation is undoubtedly the most 
important, and in this direction two methods have been employed 
which may be termed respectively Syntonic and Optical methods. 

Syntonic Methods.—The vertical wire or network commonly used 
must, of necessity, radiate equally in all horizontal directions, and 
therefore frequency alone is available as a means of discrimination. 
At present there is no property in special wave-lengths, and 
although central control provided by interaational legislatio.s may 
do much to prevent interference, messages of this class must always 
remain open to interception over a large radius by syntonised 
instruments, or by untuned apparatas at closer quarters. Again, we 
must not overlook the effect of atmospheric discharges. 

In the closed-circuit system with two syntonised coils, one for 
transmitting and the other for receiving, sharper taning is practic- 
able; and if the coils are vertical, an element of direction is also 
secured. This method is unaffected by atmospheric electricity, but 
is comparatively deficient in range. 

Mechanical tuning may be mentioned, involving the use of reeds 
or tuning forks, in addition to the electrical portions; but it 
should be noted that sharp tuning at low frequency must imply slow 
sigvalling. 

No detailed information is available regarding the more recent 
earth-conduction methods. 

Optical Methods.—It is unfortunate that so little attention has 
been devoted to the use of lenses and reflectors in connection with 
Hertzian waves for telegraphy. Not only would great privacy 
result, but we should also be able to give a ship her position. It 
would be hard to overrate the importance of any system for effect- 
ing this reliably, even over so short a range as 10 miles, and with 
an accuracy as low as 50 per cent. The obstacle which confronts 
us at the outset is our present inability to radiate a large amount 
of energy from a small area. So far, a distance of about two miles 
is credited to their use. 

General Remarks.—For the production of wave-trains we still 
depend on a condenser discharge. The resulting oscillations are no 
doubt sufficiently sinoidal for the most exacting; but in view of 
dissipation by brushes and other causes, may not their strict iso- 
chronism have been too hastily assumed? Any deviation must be 
highly prejudicial, as the radiator and receiver would tend in oppo- 
site directions. The wide and irregular variation between successive 
discharges is another difficulty which can be best appreciated by 
those who have worked with condensers. Alternators have been 
built with a frequency approaching 30,000 per second, and seem to 
deserve a reference in this connection. 

Wider kaowledge will probably tend to reduce that difference of 
expression and idea which now divides the phenomena of high- 
frequency from those of low-frequency. 

Tne possibilities arising from the use of two or more radiators in 
suitable phase-relation to reinforce waves in a particular direction, 
oc from a corresponding arrangement in the receiver, the creation of 
stationary waves or nodal areas, and the employment of the earth's 
free period, are amongst speculations which must have occurred to 
many, over and above-auy detailed improvements in the pro- 
portions or arrangement of apparatus on present lines. 

In conclusion, we all hope that develupments will be forth- 
coming to render wireless teiegraphy fitted for regular commercial 
work, in those special departmeats to which it is so eminently 


Discussion. 


In the discussion which followed, Sir William Preece mentioned 
that he had been working at this subject during the last 50 years 


j 
ae 
— 
ge 
. 
— 
q 
4 
4 
2 
ey 
adapted. 


1106 THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,335, Jumm 26, 1903. 


ever since the first experiments by Lindsay at Dundee. This was the 
first practical paper read on the subject, about which such a large 
amount of nonsense had been talked. In 1896 Mr. Marconi came 


to him with his ideas, and he had placed at his disposal all the: 


assistance which the Government and Post Office were able to give, 
contrary to the general impression created by the numerous unkind 
remarks which had been made. Since then, but little progress had 
been made, although we knew more about the ether and air distur- 
bances, and realised that the system of circuitation was applicable. 
Alternators have been applied with success apparently by De Forest 
and Tesla in America. He questioned whether they had advanced 
one step towards a practical solution during the last seven years. 
As to distances of transmission, if we took the sea as a standard, it 
was 30 times better than the land; although distances of 10 to 
50 miles might be worked for a time, disturbances would be sure to 
occur, and we had never succeeded in establishing practical trans- 
mission overland. In the matter of the speed of signalling, we had 
reached 5 to 10 words per minute over long distances at sea, and up 
to 15 words over short distances ; in America De |Forest was said to 
have attained 35 words per minute, which was a great advance if true. 
We could not say that there was one practical wireless telegraph at 
work in the whole world, although America appeared far ahead of 
all others at work in this direction. 

Mr. MasKELYNE emphasised the difficulty of obtaining reliable 
information on wireless telegraphy. We had received so much 
enlightenment in the daily press that the whole subject was 
becoming enshrouded in mystery, it was passing beyond the range 
of the electrician and inventor, and getting into the hands of the 
novelist. We must realise that the term wireless telegraphy 
was a misnomer. We were dealing simply with a disturbance in 
the atmosphere—although, in the case of Poldhu, it might more 
correctly be called an insurrection. There were many difficulties 
in the way of tuning against local disturbance, and it was evident 
that the enemy to anything like syntony would be found in 
the law of inverse squares. Wireless telegraphy was really a 
means of signalling to be employed when no other means was 
available, and was only applicable to cases of shore to ship 
communication, where there was no cable. He did not consider that 
it would ever compete with cable lines in the matter of reliability. 

Mr. J. Gavey referred to the difficulty in carrying out experiments 
in syntony owing to the extensive equipment required. Synto- 
nised installations over 60 to 100 miles distance could be established 
with certain results, but beyond that we had very uncertain know- 
ledge. Sharp tuning was not successful in preventing interrup- 
tion beyond a certain range. In certain circumstances, as, for 
instance, in the case of two systems tuned respectively for long or 
short waves, and near together, there might not be mutual inter- 
ference, and the question turned largely on the sensitiveness of the 
receivers, of which there were several types of equal value. He 
had used a simple type, consisting of a sharp-pointed carbon pencil, 
resting on a spring, with a drop of oil at the point of contact, and 
had taken up signals of all kinds, including messages from stations 
in both England and France. He did not think it possible to 
separate the electro-magnetic and leakage systems; in practice, the 
effective range of the electro-magnetic system was somewhere 
about 8 miles. Owing to the long iengths of parallel wires which 
were necessary the leakage system was not so applicable to ships and 
lighthouses as the Hertzian system. 

Mr. GRANVILLE referred to experiments conducted in conjunction 
with Mr. Willoughby Smith, from which he had come to the con- 
clasion that a conducting layer of attenuated atmosphere, which 
surrounds the globe at a distance of 50 miles from the surface, bas 
very much to do with the results obtained from wireless experiments. 
He remarked on the similarity of the earth to a condenser, the non- 
conducting atmosphere being a comparatively thin layer of di- 
electric, and said that the conduction of the earth’s surface and 
the upper atmospheric layer should not be ignored. 

We may here remark, however, that this theory cannot be 
justified, as in the matter of interference the upper layer of 
attenuated atmosphere is obviously far above the many objects on, 
and the irregularity in the contour of, the earth’s surface, which have 
been proved to exercise an influence on transmission overland. Also 
we have to account for the well-known difference in speeds of 
working and effectiveness which exist on land and sea, but which 
could not be appreciable if the medium of transmission were 
situated so far from the earth’s surface. 

The speaker concluded his remarks by reference to the use of 
lenses and reflectors in connection with Hertzian waves, which he 
considered would be attended with many difficulties, due to the 
earth’s curvature and diffraction. 

Gen. WEBBER gave some information regarding results on earth 
conduction methods. The system had been used, in wells about 
20 ft. deep, over distances of 10 miles, and in mines with depths of 
800 to 1,000 ft., over distances of 100 miles, the disturbances being 
set up by sensitive interrupters. As regards aerial communication, 
Capt. Jackson had collected a great amount of data on the subject 
of interruptions during the last six years, and these would be 
published shortly. 

Mr. Atex. Sizmens advocated the application of wireless tele- 
graphy to those things for which it was adapted, such as ship and 
shore communication and trains. He considered that Marconi made 
a great mistake in trying the most difficult task first. It was 
admirably adapted for certain , and for these it should be 


purposes, 
used, and extended to other things as we gained increased know- 
Mr. Pocutm, in replying to the discussion, said that the sooner 


experiments were much better than he had expected. In regard 
to interference, a large iron plate, especially if earthed, was an 
impenetrable bar to communication. 


APPLICATIONS OF ELECTRICITY TO DRIVING 
CARRIAGES IN TOWNS. 


By Lieutenant-Colonel Rookus Evsnyn Benxi Cxroupron, C.B, 
M. Inst 0.E, 


During the last year we have all noticed the very considerable 
development of motor-cars in London. A large number of these 
are electrically driven—that is to say, they carry their motive 
power in the form of stored energy’ in accumulators, which are 
charged _at charging stations from the mains of the electric lighting 
companies. 

In a paper on this subject recently read before the Institution by 
Mr. Henry Francis Joel many interesting facts were brought for- 
ward, A table of comparative working costs of automobile vehicles 
was given, showing that the cost of working a four-passenger 
London cab was 15s. 4d. per day; a motor-car worked by petrol 
14s. 2d. per day, and a light steam-car about the same figure; 
whereas for an electric cab or brougham the cost varied between 
14s, and 17s. per day ; at any rate a good case was made for elec- 
trically-propelled vehicles. 

Since the reading of that paper the development in electrical 
vehicles has been very considerable. It is probable that in two 
years’ time the number in use will reach into thousands. 

Transmission Gear.—During the very trying winter we have 
passed through, in which the greasy and hence dangerous condition 
of the streets has been singularly unfavourable for automobile 
traffic—I allude to the danger from side slip—it is noticeable how 
well the electrical vehicles have stood this ordeal, and how few 
accidents have occurred with them from side slip. This is partly 
due to the fact that it is a comparatively easy matter to apply 
the driving power to the front wheels, which are also the steering 
wheels, and this undoubtedly constitutes one of the great advan- 
tages of electrical propulsion. Electrical vehicles also possess an 
important advantage over petrol or steam-driven cars, in that it is 
so easy to apply separate power to each driving wheel, that there is 
no necessity for the complication introduced by the use of differen- 
tial gear. Up tothe present, apparently the majority of electrical 
vehicles use tooth-gearing, in spite of the fact that chains are 
undoubtedly easier to lubricate and to maintain in good silent- 
running condition. 

Storage Batteries Used.—Up to the present the storage batteries 
used are invariably of the lead-couple type, either with electrodes 
made active by Planté formation or of the E.P.S. type, with various 
modifications in the form of the grids or supports used to imprison 
the active material and prevent it falling away from the backing 
under the influence of vibration. The Edison battery, about which 
so much has been written, in which iron and oxide of nickel have 
been used, has not yet been put into a workable form, although 
much is expected from it. Apparently, however, it is not necessary 
to wait for the invention of a new form of accumulator, as there are 
several forms already in use which work very well, and which can 
be maintained at a moderate cost, and are included in the foregoing 
working costs per day. ‘ 

In the author’s opinion all that is necessary to reduce the cost of 
accumulators further is standardisation, that is to say, the supply 
of accumulators should be undertaken very much as the supply 
of fodder and forage for horses. Once standardisation of this class 
is carried out to such a point that standard boxes can be exchanged 
for others ready charged on the production of a subscription ticket, 
at a sufficient number of charging stations, the difficulties and risks 
of this method of mechanical propulsion become greatly lessened ; 
in fact, they practically disappear. A good deal remains to be done 
in the direction of such standardisation, and there appears now to 
be an opening for a company having considerable capital to estab- 
lish charging depéts where such standardised accumulators can be 
supplied to the owners of electrical vehicles. 

Tires.—The cost of tire-upkeep in this form of motor-car has 
been found to be unexpectedly high, although a good many of 
them use the less expensive form, namely, solid rubber. This high 
cost of upkeep of tires is probably due to the vehicles being rather 
heavy, and probably also because the mileage run by them is very 
considerable. Also, probably on account of supposed facility in 
arranging the gearing, the wheels of these cars have in many cases 
been unnecessarily small, and it is known that the deterioration of 
solid rubber tires increases in proportion to the number of revolu- 
tions made by the wheels. -Theoretically, solid rubber tires are a 
mistake, but on account of the heavy patent charges on pneumatic 
tires, the latter do not at present compete with them in price. 

Another matter is the extent to which the cost of electricity for 
charging these motors can be reduced, provided that the electricity 
is supplied during certain hours, during which the plant is gene- 
rally only partially loaded. Prices as low as 144. per unit have 
already been mentioned; the price of 17s. a day, quoted from Mr. 
Joel’s paper, is based on electricity at 44d. per unit. 


Discussion. 


The discussion on the paper was opened by Sir E. Cansutt, who, 
referring to his own experience with a touring car weighing some 
24 tons, commented on the expensive character of the tires, which 
might be due to some extent to the heavy car. He emphasised the 
necessity for methods of standardisation, more especially in battery 
equipments, and instanced the practice of the Electromobile Co., 
who gave facilities to subscribers for obtaining re-charged batteries, 
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for any of their vehicles, and also insured them if required. He 


estimated that a sum of £360 to £640 per annum covered all running 
and up-keep expenses, including renewals of tires. He mentioned 
the difficulty in getting the battery re-charged when touring. His 

sent car was constructed by Messrs. Greenwood & Batley, Leeds, 
and weighed 26 cwts. the battery weighing 8 cwts. There 
were five speeds, ranging up to 15 miles per hour, and he estimated 
the life of the battery at six to nine months, at a cost of £50. 

Mr. T. E. GateHouse said that two or three months ago a new 
cell had been brought before his notice. He had no interest what- 
ever in the new cell, except the interest that one in his position 
would naturally take in a new invention or discovery, or a real 
improvement in the apparatus already in existence. The cell 
seemed to him to possess such remarkable attributes that he thought 
it his duty to the electro-technical industry to bring it before the 
meeting that day. The figures given were not his, but were taken 
partly from practical data obtained by the inventor during various 
runs, and partly from a report made by Mr. Llewellyn Preece, who 
for some time past had been investigating the properties of the 
battery. He therefore disclaimed any responsibility for these. 

The invention was in the names of Elieson and Bobinsky, but 
he would make use of the first name only. The Elieson cell, he 
said, was a pure Planté cell, and, as constructed up to the present, 
consisted of five plates, two positive and three negative, weighing 
altogether 16 lbs. The total weight of cell, complete with box and 
acid, is 22 lbs., and it has a capacity of 100 ampere-hours at a 5-hours’ 
duration of discharge. The plate consists of a central conductor 
formed of a leaden tube placed vertically in the centre of the plate. 
From this on either side branch out thin laminw of lead. These 
lamin are alternately corrugated and plain. The inner ends (i.¢, 
next the tube) of all the lamine are burnt together, and the half- 

late so formed is burnt on to the tube.” The outer ends of the 
amine are thus left perfectly free to expand both horizontally and 
vertically in the plane of the plate. The construction of the 
positive and negative plates is identical, the only difference being in 
the thickness. 

One of the principal drawbacks in secondary batteries is buck- 
ling, but this is obviated in the Elieson cell by the fact that the 
current, being led in by the central conductor, is evenly distributed 
through the lamine on either side, and also that the lamin are 
free to expand as above explained, and consequently buckling is 
quite impossible. 

Another objection is the slow charge and discharge rates of 
cells, especially with the pasted type. This is owing to the fact 
with paste cells the active surface exposed to the action of the 
electrolyte and the circulation of the electrolyte itself is insufficient 
to deal with a strong current very rapidly. 

In the Elieson cell the whole plate except the central tube is 
active surface right through, and being perfectly porous permits 
free circulation of the electrolyte. This is shown very clearly by 
the fact that while at a discharge rate of 20 amperes the capacity of 
the cell is 100 ampere-hours, when the discharge rate is 50 amperes 
the capacity is still 90 ampere-hours, and even at the absurdly high 
rate of 100 amperes a capacity of 73 ampere-hours is still obtained. 

In charging the same thing holds good. While most cells on the 
market take four, five, or more hours to charge, the Blieson cell can 
be charged easily in from 40 to 45 minutes without any loss of 
capacity, and with a very high ampere-hour efficiency. The watt- 
hour efficiency is bound to be lower with high rates of charge, 
owing to the C?R loss from the internal resistance of the cell, but 
even this (the watt-hour efficiency) remains creditably high, as the 
cell in question has an internal resistance of only ‘003 to 004 ohm. 
Then with paste cells the paste is always liable to become loose, and 
eventually to drop out and cause loss of capacity, and sometimes 
short circuits between the plates. This is especially the case in 
traction work, where the cells have to stand a great deal of 
vibration and considerable shocks. In the Elieson cell the peroxide 
of lead is formed electrically all over the surface of the lead, and is 
part of the plate itself. Again, when cells are left idle for long 
periods, especially when discharged, a great deal of sulphating takes 
place, which can never be got rid of owing to the low rate of 
charging. Ia the Elieson cell the same action, of course, goes on, 
but with the high rate of charge po:sible the sulphate is entirely 
driven off, and the cell remains as good as ever. Most of the cells 
on the market are very heavy, considering their output. There are 
& few cells of the pasted type which compare with the Elieson cell 
as regards the relation of output to weight, but they have a short 
life, and will not stand very rough usage. 

As regards price, the Elieson will undoubtedly compare favourably 
with other types of cell, owing to the simplicity of the process of 
construction, and the cost of maintenance should be extremely low, as 
the only part of the cell which deteriorates is the positive plates. 
The negatives are practically indestructible. Consequently, all that 
ig necessary when the positives are worn out is to replace them 
alone, and the battery is as good as new. 

A great advantage in the Blieson cell is the small number of 
plates compared with most cells. Although at present the cells are 
made with five plates, in future the standard size of cell for motor- 
cars is to be a three-plate cell with 160 ampere-hours capacity. 
One advantage of this is that the plates are much thicker than is 
— in accumulators, and consequently mechanically much 

nger. 

It is practically impossible to injure these plates electrically. 
They may be allowed to stand idle for any length ot time, so that 
they become covered all over with sulphate, and then after two or 
three charges with a large current they completely recover, and the 
sulphate all disappears. This was the case with a battery at present 
in use in a motor-cat belonging to the company. When it was put 
into the car it had been left neglected for weeks, and was in a very 

condition, but after a few days of running it completely 
The cells may be short-circuited when discharged and 


left till they are run down to zero without any bad effects. This 
was done in a test carried out by Mr. Llewellyn Preece. They 
may also be reversed accidentally without damage, which has 
frequently occurred while experimenting ; in fact, if so desired, the 
battery may be completely reversed. Another striking character- 
istic of the cell is that while it can be charged to its full capacity in 
about three-quarters of an hour, it may be charged up to two-thirds 
of its capacity in 15 minutes. The cells tested by Mr. Preece 
were charged over and over again at the rate of 250 amperes 
for 15 minutes, i.¢., at the rate of 24 times the total one-hour 
capacity of the cell. : 

The tests made by him extended ‘over about five weeks, - 
during which time over 90 experiments were carried out. 
The longest time occupied in charging was 14 hours, and the 
shortest (up to full capacity) 42 minutes. Discharges were taken at 
20, 39, 50 and 100 amperes, and the following figures are the average 
results at each of these rates :— 


| 
Amp.-hrs.| Watt-hrs, Rate of | Amp.-hrs, | Watt-hrs. Amp.-brs. Watt-hrs, 
charged. | charged, discharge.| discharged. discharged. efficiency. | efficiency, 
| 


1144 | 312 | 20 104 17 | | 
112 | 320 | 90 97 180 87 | 56 
109 | 303 | 50 90 | 154 ss | 51 
108 | 300 100 m | 2 | 6 | 38 


In the above experiments one or two pvints must not be over- 
looked. The cells were treated very roughly, and frequently left 
discharged over night. The watt-hour efficiency would also have been 
higher if the charging had not been so rapid, and, in fact, in some 
experiments it was higher. . 

Taking a normal discharge rate of 20 amperes, thecell gave an 
average of 8°95 watt-hours per lb. of complete cell. This is asome- 
what low figure, and has often been beaten by paste cells, but prob- 
ably at the expense of their durability. 

The following is an example of the 15 minutes’ charge :— 

63 ampere-hours, 200 watt-hours, were charged in 15 minutes. 

63 ampere-hours, 120 watt-hours, discharged at 20 amperes. 

In this test, as in all others, the cell was discharged to 1°5 volts 
with 20 amperes before charging. : 

A practical test has been made of the Elieson battery in a small 
car. Twenty-four cells have been put in this car connected in two 
batteries of 12 cells each, in parallel, thus running on 24 volts. 
The cells are invariably charged at about 95 amperes, which is the 
largest current obtainable at the garage, but they have frequently 
been charged elsewhere at 120 amperes when such a current could 
be obtained. For charging the two batteries are inseries. The full 
charge is about 8 B.T.U. This car has been running regularly since 
Easter, and has frequently bad two charges ina day. Some of the 
principal runs are as follows :— 

1.-A run was made to Reading with only 18 cells (two batteries 
of nine cells each, 7.¢., 18 volts). The car was charged there in 
about an hour, and came back on taat charge to London the same 
day. Distance 40 miles each way, two passengers. 

2. Another run was made to Reading in 3 hours 25 minutes. As 
the battery was not nearly discharged, a further run was made of 10 
miles, and the battery was still not fully discharged. Distance, 50 
miles; two passengers. 

8. The following day the car was charged in 1} hours, and ran 
back to London with one passenger in 2 hours 50 minutes. 

4. At Whitsuntide the following tour was undertaken :—On 
Friday, May 29th, the car ran with two passengers from London to 
Bedford, in all 56 miles on one charge, a few miles having been run 
in London before starting. It was charged again in Bedford in 1} 
hours, and ran on the 30th 30 miles to Conington. On Sunday 31st 
it ran a further 9 miles to Peterborough withoutany further charge. 
The car was charged there in 1} hours, and ran back to C ington, 
where it remained the night, and on June ist without further 
charge ran back to Bedford by a longer and very hilly road of 32 
miles. It was there charged in 1} hours, and a start at once made 
for London. 

At Barnet, about 40 miles, two of the screws holding the motor 
were found to have given way, so, as it was late, the car remained 
there for the night, and the following afternoon was driven back to 
London without furthercharge. The cyclometer, which is known to 
be accurate, registered 195 miles for the whole tour, 7.2., 195 miles 
on four charges, or an average of 49 miles per charge, lasting only 
1} hours each. The weight of thecar is about 600 lbs. The weight 
of battery is about 530 Ibs. Total weight without passengers, say, 
1,150 lbs, The car runs at an average speed of about 12 miles an 
hour on good country roads, and, in going up hills,as much as 
99 amperes is frequently used by the motor, of 7 #.P. nominal only, 
45 amperes from each 

The following are the advantages claimed for the Elieson cell 
over other cells at t 

1. Lightness of cell wit to capacity. 

2. Simplicity of construction and ns, “ei plates. 

3. Mechanical strength of construction, and durability. 

4. Impossibility of buckling. 

5. Low cost of plates and consequently of maintenance. 

6. No loss of paste, and consequently no loss of capacity or possi- 
bility of short-circuiting in the cell. 

7. Cell will stand very rough usage, vibration, short circuiting, 
temporary reversal, or long periods of idleness without permanent 


damage. 
h efficiency. 
o Small diminution of capacity at abnormally high discharge 


rates, 
10. The extraordinary rapidity with which the cell absorbs its 
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charge, i.¢., in about three-quarters of an hour, as against at least 
several hours with most cells, thus entirely obviating the necessity 
of the cumbersome work of replacing a discharged battery by a 
charged one in motor-cars, 

Mr. raid that it was eight years since the 
introduction of the electric carriage into France, and he supposed it 
was due to prejudice that they had not been used to any extent in 
Britain. In the matter of expense a town carriage would cost £1 a day, 
but it had the advantage over horses of great mileage. One of his com- 
panv’s carriages had covered 850 miles in May, or at the rate of 
10,000 miles per annum. The cost of pneumatic tyres came to £100 
per annum, Garage charges, say, £200, and driver £100, making a 
total of £400 for running and repairs per annum, which he saw no 
possibility in reducing. Two London companies supplied energy 
for charging purposes at rates of 14d. and less per unit, but at too 
high a voltage, so that allowing for incidental expenses, the rate 
would be near 3d. per unit. 

Mr. H. F. Jozt’s experience with cars of foreign manufacture did 
not appear to have been a happy one. He could not agree with the 
practice of driving on to the front wheel, but considered there was 
less chance of slipping when driving on to the hind wheels, and for 
bill climbing this was by far the best place. He quite agreed as to 
the efficiency of the chain drives. Touching the comparative 
costs of light and heavy batteries of similar outputs, he gave the 
following particulars :— 


A.— BaTTERY oF COMPARATIVELY B,—BAatTERY OF TWICE TBE WEIGHT 


Larce FoR WEIGHT. AND TWICE THE DvuRABILITY, 
BUT SamME Output. 


Weight of battery 6owt. Weight of battery’ .. 12 cwt. 
Output of battery on one Output of bat‘ery._ on one 
charge .. 12 effective P.-hours charge .. 12 effective u.P.-hours 
At 56lbs. for 1 .P.-hour At 112 Ibs, for 1 
(Or 8°952 xw.-hours). 


Carriage for hire, weigh Caniege weight .. ee 12 cwt. 


Load (5 persons). . 6cwt. Load (5persons).. -- 6ewt. 
Total weight .. .. 20 owt. Totelweight .. 
Duty 20 miles per day for 275 i Duty <0 miles per day for #67 

working days . 5 600 ton-miles working days .. 7,830 ton-miles 
Efficiency of carriage on good Efficiency of carriage on good 

level roads, say, 120 watt-hours per level roads, say, 120 watt-hours per 

ton-mile ton-mile 

Miles run in practical use on Miles run in practical use on =? 

one charge and discharge at ene charge and discharge at 

efficiency rate would be 74°6 efficiency rate would be 49°8 

ton-miles, but allowing a ton-miles, but allowing a 

margin for ascending hi ls margin for ascending hills 

and some loss when +tand- and some loss when stand- 

ing, this is taken ont -third : ing, this is taken one-third 

less, or .. -. €0ton-miles less,or .. 88°83 ton-miles 
Total number of charges and Total nurober of charges and 

discharges at 50 ton-miles discharges at 83°83 ton-miles, 

each, complete charge and each complete charge ard 

Cost of carriage, battery, 6 Cost of carriage, battery, 12 

cwt. at £6 cwt., £72; carriage 

with motor gears, &c., £280 £352 
Cost to run per day of 20 miles— 
Electric energy with allow- 

ance for loss between charge 

and discharge and one-third 

added as above = 6unitsat 8. d. 


ewt. at £7 cwt., £42; carriage : 
with motor and gear, £260.. £32 
Cost to run per ¢ay of 20 miles— 
Electric energy with al ow- 
ance for loss between charge 
and discharge, and the. one- 
third added as above = 4 .«s. 


units at 14d. unit 6 13d. unit vi ao 3 9 
Lubrication, and tires fer 275 Lubrication and tires for 275 

days, tires 10d. days, tiresis 3d... 
Rent of garage and labour per Rent of garage and labour per 

Driver per day .. Driver per day .. 
Interest cn outlay at 5 per Interest per annum at 5 per 

cent. per annum per day 10 cent. each day 3 114 


Depreciation of battery at 40 
per cent. peravnumperday 1 7 
Depre ciatiun of carriage at 15 


Depreciation of battery at 60 
percent,perannumperday 1 4% 
Depreciation of carriage at 15 


per cent. perannumperday 2 6 per cent. perannum perday 2 10 
Total cost per dey -- 189 Total costperday.. .. 15 1 

d. s. d. 
Earning poweratls.mile .. 200 Earning power at 1s. mile 20 0 
Profit perday .. OS Profit perday .. 


From the above statement it would appear to be more profitable 
to use a light battery with large output, in preference to a heavy 
battery, having the same output but of greater durability. These 
comparative results are subject, essentially, to the sale price, the 
length of life, and comparative depreciation of the two batteries. 
Thus, if the lighter weight battery is sold at the same price as the 
heavier battery (the output being the same), then the increased 
depreciation, by adding 1s., would make the total cost of column A 
14s. 9d.; and again, if the life of either or both of the batteries is 
increased, and the depreciation be reduced in proportion, this would 
materially affect the result. The run of 20 miles per day may be 
increased to 30 miles per day in each case. This would add 3d. for 
electric energy to the A column, and 44d. for electric energy to the 
B colump. A mean between the two columns A and B, battery 
9 cwt., carriage 10 cwt., load 6 cwt., would give 6,600 ton-miles, 165 
charges and discharges, and a total cost of 14s. 34d. perday. A 
battery of a short life, say, half the durability of that on the A 
column, if sold at the same rate for output as the B battery, would 
bring the total in the A column to more than the B column; and 
again, a carriage of lighter construction, end yet strong enough to 
carry a heavier battery, would be more economical than even the 
example given in the A column, and these considerations all point 
to the conclusion arrived at in his paper on “ Electric Auto- 
mobiles,” read before the Institution of Civil: Engineers, Session 
1902—1903 (Vol. clii., Part II )—namely, that all things considered 
cars in. which the weights of batteries, vehicles, and load are equal, 
are the most suitable for electrically propelled vehicles, providing 
that the annual depreciation of the battery does not exceed, 
say, 50 per cent. of the mean taken of the A and B batteries. 
Referring to the Elieson battery, he did not think it would be a 
lasting one, and he had obtained 12 to 15, and even 18, watt-hours 
per lb. of plate with the pasted type of cell. 


Mr. P. W. Nortuey considered that a great deal of the possible pro. 
gress in electrically-propelled vehicles depended on the methods of 
working them, and in the proper use of the battery, no great im- 
provement being poesible in the efficiency of mechanism. Skidding 
on the backwheels would be avoided by driving on to them, and in 
the case of front-driven vehicles, they were. now designed with a 
suitable proportion of weight on the front axle, making them equally 
suitable with other types for hill-climbing purposes. He’ preferred 
one motor driving on toa live axle as the most efficient method, 
He had known pasted cells to give 15 to 16 watt-hours per lb. of 
plate, but did not think this rate would continue for long. The 
Elieson battery contained tine laminations which would peroxidise 
through, ahd the satisfactory working would be dependent on pure 
electrolyte being used. He thought all rubber tires were a mistake, 
but solid rubber ones less so than others. 

Mr. T. Parxer referred to the Elieson cell as being similar to one 
by Blot. His experience on the Bournbrook Tramways with accu- 
mulator trastion, was that the battery lost its capacity by too rapid 
discharging. Electric motors were not suitable for hill climbing, 
which was a frequent cause of over discharging. He thought the 
costs given by previous speakers were excessive. 

Mr. SHOOLBRED, referring to the charging difficulty, had advo- 
cated the establishing of what he termed electrical supply hydrants 
asa means of overcoming it. The majority of the supply stations 
worked at 200 to 250 volts, and but few at 100, so that in most cases 
the batteries could not be charged direct. 

Mr. R. 8. Erskine stated that the makers gave as the cost of runn- 
ing their electrical cars, from £350 to £400 per annum. In the case of 
a private car he knew, energy was obtained on the owner’s premises 
at 24d. per unit, and the cost per month averaged £2 1s. 4d. 

Mr. H, Jory called attention to the varying dimensions adopted by 
the makers of different, cells which made it impossible to store 
them in any but their own boxes; this, he thought, pointed to the 
necessity for standardisation. He also referred briefly to the capa- 
cities of various types of cell, and thought that the cost of running 
was generally understated. 

Mr. LLEWELLYN PRBECE stated that he had tested both Planté and 
pa-ted type cells for motor-car work, and had come to the conclusion 
that, as regards capacity for weight, there was little to choose 
between the Planié (i.e, Elieson cell) and the pasted cells. The 
great point with the Hlieson cell was, that it could be charged in 
such ashorttime. If touring ona car fitted with this type of cell, it 
was a timple matter to re-charge the battery during lunch, and thus 
in one day cover double the distance capable of being obtained on 
one charge. With pasted cells, this was not porsible, as it took at 
least four hours to re-charge the battery. Tte life of the various 
types of cells was a difficult question on which to obtain satis- 
fact\ry and reliable figures. Unless the cells were actually 
under personal supervision continuously for many months, it 
was impossible to arrive at any conclusion. In ordinary practice 
the owners of cars knew nothing about batteries, and neglected 
them badly, and it was quite unfair to base any con- 
clusions on results thus obtained. From his small experience 
he thought that the life of the pasted plate would be the longer, 
but with a steady diminution of capacity during the life. On the 
other hand, the Elieson cell would maintain its capacity more 
steadily, but give way suddenly after a comyaratively shorter life, 
because whereas pasted cells continuously shed paste, and there- 
fore capacity, iu the Planté formation the capacity would remain 
steady until there was no more lead to peroxidise, when the 
“lamels” would break. Regarding standardisation, he did not 
think anything could be done in reducing the containers to one 
size. The Elieson plate could not tatisfactorily be put into boxes 
5 x 4, nor were pasted plates made suitable for boxes 9 in. X 2in 
He questioned whether such +tandardisation was necessary. On 
the other hand, 1t was very desirable to standardise the charging 
pressure. Unhappily, central station engineers and car manu- 
facturers held widely different views on this point. In the near 
future all, or nearly all, supply stations would have a working pressure 
of 200 to 280 volts, and naturally they desired that this should be the 
charging pressure. On the other hand, it was most desirable to keep 
down the number of cells on a car as low as possible, for the larger 
the s1ze of the individual cell, the greater was the capacity per lb. 
weight. Further, manufacturers in Eogland, and he believed in 
France and Germany, were all equipping their cars with 40 to 44 
cells and 80-volt motors, having practically agreed that this 
number of cells requiring 110 to 120 volts for charging should be the 
standard. 

Lt.-Col. Crompton, in replying, summed up the discussion, from 
which he gathered that the automobile was confined to the rich; the 
cost of running frequently amounted to 9d. per mile, a probibitory 
figure. He forther added a glowing “every man his own driver” 
picture, which we understood represented his ideal of the electrically- 
propelled vehicle. A charge of 2d. per unit for energy for charging 
purposes represented abut 4d. per mile for electricity, and tires 
might be put at 75d. per mile as soon as the patents expired; 
attendance he estimated +t 3d. per mile, but the great point about 
accumulator cars was that they could do without an attendant (a 
view, however, which is not shared by the metropolitan police). He 
looked forward to a time a few years hence, whea these conditions 
would be altered, and then the speed of traffic in the streets would 
increased from its present average of 5 miles to 10 miles per 

aur, 


INTERNAL COMBUSTION ENGINES FOR DRIVING 
DYNAMOS. 


Mz. H. A. Hompuemy’s paper dealt with the subject of large 
engines in a somewhat limited manner, but it evoked per- 
more discussion on this account.’ If we heard him aright, Dr. 
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Hopkinson debited the steam engine with consuming 8 Ibs. of coal 
r kilowatt-hour in lighting stations, a statement to which Dr. 
Kennedy objected. The two doctors engaged in a debate across the 
benches, which was to us inaudible, and suggests that speakers 
would perhaps be better heard if called up to the platform to 
. Mr. Davey asked for information on producers, of which 
the paper told us nothing except in regard to the Mond system, 
which is rather a system for producing heating gas in large 
quantities and saving bye-products, a system that is hardly suitable 
for a emall work. 

Mr. Robinson, and others whose names we failed to hear, dis- 
cussed the question of water-cooled pistons, and Mr. M. Long- 
ridge told us that if a satisfactory producer were forthcoming he 
could almost promise orders forthwith. _ 

Mr. W. H. Booth pointed out he had made the first test of a gas 
engine driven by blast-furnace gas some seven years ago. In that 
seven years English ironmasters had done very little in this line, 
but the Germans and Belgians had done much, and it was to blast- 
furnace gas that the many large Continental gas engines owed their 
origin. He also pointed out the danger of gases containing too much 
hydrogen. Such gasescould not stand much compression without 
premature explosion, and hence the excellence of B.F. gas and 
producer gas free from hydrogen for power generation pu k 

Mr. Campbellendorsed Mr. Booth’sremarks, and said that if English 

‘manufacturers wanted big gas engines, they could get them made by 

English engineers. The large gas engines of the Continent were 
made becauee an opportunity had been offered. Mr. Humphreys 
was asked what proportion of the tabulated horse-power quoted 
in his appendix was derived from B.F. gas, It appears to us that the 
demand for gas engines to run alternators is a little unreal. There 
are so many outlets for power, and so much blast-furnace gas is going 
to waste, that the demand for gas engines to do the most difficult 
work savours of pedantry when so much simpler work 1s to be done. 
It appears as though our big consulting engineers had not the 
ability to face the gas-power question, and would leave it alone for 
younger men, and thus it comes about that so much froth is dis- 
played and so little is done. Mr. A. J. Lawson drew attention to 
the Diesel engine, which he was employing in traction work. The 
Diesel principle ought to be taken up by the gas men who make 
hydrogenous gas, for it would save their position. 


TRANSMISSION AND DISTRIBUTION BY SINGLE-PHASE 
ALTERNATING CURRENT. 

Tue paper read by Mr. E. W. Monkhouse, M.A., M.I.C.E., con- 
sisted of a few general remarks as to the unsuitability of con- 
tinuous current for high voltage transmission, the disadvantages 
and inefficiency of transforming alternating to continuous current, 
the simplicity of single-phase as compared with three-phase, and a 
passing reference to the Baltimore and Annapolis Railway, in 
which “the speed control is effected by an induction regulator, 
thus avoiding the use of resistances which absorb power.” 

Naturally, the thing fell very flat, and the chairman, Mr. A. 
Siemens, made a brave attempt to start a discussion. He was 
immensely relieved when Dr. E. Hopkinson entered the room, and 
at once called on that gentleman to say something on the subject, 


. bat Dr. Hopkinson had nothing to say. Mr. A. H. Preece and Mr. 


Burstall told the meeting that they had seen alternating current 
motors actually working, and the audience marvelled. On Mr. 
Frank Broadbent pointing out that the motors-on the Baltimore 
and Annapolis Railway were not the kind of alternating motors that 
Mr. Monkhouse had previously referred to, but were constructed 
like continuous current motors, with commutators, Mr. Siemens 
remembered that he had carried out some experiments on driving 
such motors with single-phase alternating currents, and had con- 
tributed a paper to the Institution of Electrical Engineers some- 
where about 1891. 

In replying to the discussion, Mr. Monkhouse said the paper was 
just a fishing one, intended to draw manufacturers. 

It failed utterly. ¢ 


AUTOMATIC SIGNALLING. 
By Cupworts, Inst.C.E. 
(Abstract.) 
Automatic signalling, t.¢., signalling by means of which railway 
trains themselves actuate the signals protecting them without the 
attendanze of signalmen, bas been the dream of the inventor since 
the introduction of railway signalling. 

Countless plans have been proposed. Most of them, however, 
depend for their action upon a contact between something 
depending from the train and apparatus fixed upon the permanent- 
way, which contact does either mechanical or electrical work. 

Allusion must be made to che successful working of contact 
apparatus in special cases, such as the Liverpool Overhead Railway 
(descrited by Mr. Cottrell, M.[nst.C.E., in Vol. cxliv., of, the Pro- 
ceedings of the Institution). Mention must also be made of the 
various: treadle tystems auxiliary to the ordinary block system, 
which, although they do not supersede the human agent, as is the 
aim of the automatic system, do, at any rate, provide an automatic 
check upon his fallibility. 

In the United States experiments were conducted between 20 and 
25 years ago, and some automatic signalling installations made, 
which depended for their action on the short-circuiting of a low- 
voltage electric current running through the rails, by the wheels of 
vehicles thereon, or on what is now known as a track-circuit. 

The introduction of track-circuit working gave a great impetus 
to automatic signallirg, and it — spread in the States. In 
January, 1902, 3,354 miles, on 40 different railroads, were 80 


worked; and the system can no longer be considered as in the 
experimental stage. In this country it has been adopted on the 
main line of the London and South-Western Railway between 
Andover and Grateley (54 miles), and on the North-Eastern Railway 
main line between Aloe and Thirsk (10 miles). The latter installa- 
tion is not as yet completed. 

The systems in most frequent use in the Uaited States are the 
electro-pneumatic and the Hall system, the latter being either 
electric or electro-gas. A favourite system, where economy of con- 
struction is important, is the polarised track-circuit system, which 
dispenses with line-wires and has motor-worked signals. A 
polarised relay is provided in connection with the track-circuit, and 
a pole-changer is attached to each home-sigval, which reverses the 
current in this circuit when the signal is moved, thus getting double 
service out of it. The Hall system is that now being installed on 
the North-Eastern Railway, whilst that introduced on the London 
and South-Western Railway is an electro-pneumatic system, 
differing, however, from those commonly used in the United States 
in that air at a pressure of 10 lbs. to 20 lbs. per square inch, instead 
of at 80 lbs. or 90 lbs. per equare inch, is used. 

In the electro-pneumatic system, power stations and _ air- 
compressors are provided at suitable intervals. In an installation 
about to be put down on the London and South-Western Railway, 
one power station situated near the centre will serve for a distance 
of 23 miles. Pneumatic pressure is conveyed thence in pipes the 
whole length of the instaliation, with branches to all signals. Each 
signal-arm is worked by means of a rod connected with a piston 
aetuated by pneumatic pressure. The pressure is admitted to or 
withdrawn from the piston by means of a pin-valve actuated by an 
electro-nagnet in circuit with a signal battery, which again is under 
the control of the track battery circuit. 

The system, as carried out on the London and South-Western 
Railway, is “normal clear,” 7.¢., all signals stand at safety unless 
they are required to be at danger for the protection of occupied 
sections. When a train enters a section it puts to danger the 
signal at the entrance to that section, maintaining it in that position 
until it passes out of the section in advince, when the current is 
re-established and the arm is pulled off; there are thus two home- 
signale, one a section behind the other, with their corresponding 
distant-signals, to protect a train. 

The system being installed on the North-Eastern Railway is that 
known as “ normal danger,” i¢, the signals stand normally on, are 
brought to safety by an approaching train, and restored to the 
danger position when the train has passed. Its general lines 
are similar to those of the Iondon and South-Western system so far 
as the track and signal batteries are concerned. Special appliances 
have, however, to be added to effect the pulling off of the signals. 
The source of power also is different, as it is stored at the foot of 
each signal post in the form of liquefied carbonic acid gas, at a 
pressure of about 800 lbs. per sq. in., in two removable steel 
cylinders, to be used alternately, one being removed for filling 
whilst the other 1s in use. Each cylinder of gas will suffice 
for 6,000 to 7,000 operations of the signal, and the working pressure 
is about 50 lbs. per sq. in. 

The indepeudent supply of power to each signal is probably more 
economical in first cost than a continuous supply of power over 
great lengths of line from a central power station, but whether it 
will be equally economical in maintenance, and equally reliable, is a 
matter for experiment. 

Both systems described are applicable to lines containing junc- 
tions and stations; and there wouid, therefore, seem to be an 
extensive field for their adoption in this country. At branch junc- 
tions no attendance would be required, except for so long as the 
branch line is open, and at roadside stations only when shunting is 
actually going on, and such attention could readily be given by the 
station staff. 

In addition io the contact systems mentioned, and the track 
circuit systems with ordinary semaphore signals already described, 
mention should be made of other .systems, such as the Miller 
system and the Boult system, which give their signals in the cab of 
the engine. The former is worked with a track circuit, and is in 
use in the tunnel outside the Grand Central Station at New York, 
and also at the west end of the Woodhead Tunnel on the Great 
Central Railway.* Both systems can be worked with or without 
outside signals; but it could hardly be said that full advantage is 
taken of them, unless these be dispensed with; and whether this 
would be desirable is an open question. 


Discussion. 


Mr. Rayne Witson, who opened the discussion, would have 
liked more information as to the economy of automatic signalling, 
avd the number of signal-boxes which were dispense with. He 
had heard that the Hall Co. had 1,100 electro-gas signals on order, 
and the Baltimore and Ohio Railway were replacing the whole of 
the.r motor signals by those of the electro-gas type. Asaresultofa 
comparison with a “ 24 man” signal box he found signalmen’s wages 
came to £238 per annum, as against £63, estimated interest and sink- 
ing fund foran automatic signal plant. Track circuits had great advan- 
tages, but there were difficulties in the use of the Manseil wheel. 

Mr, Exxiot Coopze pointed out that the real question was as to 
how automatic signalling arrangements would affect the traffic. In the 
case of mixed traffic and when breakdowns occurred, it appeared to 
him that automatic signalling might prove somewhat difficult of 
application, although very suitable for tabes andiirect traffic. He 
had given a firm permission to fit an installation in the cab of one 
of his company’s locomotives, which, however, had not been done. 


*This was fully described in our issues of February 13th and 
March 6th, 1903. 


— 
i 
ing 
In 
18 
lly 
ed 
od 
of 
ise 
ke, 
ne 
ng, 
he 
ats 
368 
of 
ae 
nd 
on 
he 
4 
it. 
ce 
fe, 
ne 4 : 
in 
ng 
ire 
he 
in 
he 
r 
Dg 
res 
(a 
ld 
j 
\ 
— 


1110 THE ELECTRICAL REVIEW. 


[Vol. 52. No. 1,335, Jowm 26, 1903. 


He thought the inventors wanted the companies to do their experi- 
menting for them. 

Mr. Jacoms Hoop, speaking for his company (S.W. Railway), said 
that automatic signalling had been in use for two years, and. they 
had come to the conclusion that it was the thing for them ; during 
this time no failures had occurred {in the sense of a signal being off 
when it should have been on). He pointed out to the author of the 

that there was cnly one stop signal behind a train, and he 
thought that, if anything, the system might be called normally 


“danger” (not “clear”). The economy was more in working. 


advantages than in cost. On the 8.W. Railway all section 
areas were telephonically linked to the nearest section signal 

es. He failed to see that any difficulty should arise in case 
of breakdown. 

Mr. Cupworts, in replying, was convinced that there was 
economy in automatic signalling. He would not propose to equip 
large stations and junctions where shunting operations took 
place. In the matter of breakdowns, standard regulations were in 
force on all railways, which covered all possible cases, With 
reference to the terms “normal clear” and “ normal danger,” be 
had followed the American practice; he recognised that normal 
danger was, if anything, the better position as, for instance, 
through long standing in one position in the winter a signal 
might be frozen, and it would be much better to have a false 
“ danger” than a false “ clear ” indication. 

Taken as a whole the discussion was disappointing, as the 
representatives of the purely automatic electric (Miller) and of 
the “Crewe” system employed on the L. & N.W., if present, 
did not contribute in any way to it, and the commercial aspect 
of the question was practically untouched. 


CARDIFF STREET LIGHTING. 


THE street lighting of Cardiff has just undergone an entire 
change. Before giving a description of it as it is at the 
present time, it is interesting to note that the streets were 
previously lighted by rectified arcs, Cardiff being one of the 


make way for the tramway poles. This being the case, it 
was decided that they should be done away with altogether, 
and that the lamps, wherever possible, should be fitted on 
the tramway standards. 

After sundry experiments had been carried out, it was 
decided to use the enclosed type of arc lamp, suspended from 
brackets, the arc being only some 16 ft. from the ground, 
The type of lamp that was adopted after careful trials was 
the Davy, supplied by Arc Lamps, Ltd. This was selected 
as giving the best results under the conditions required, 
and at the same time having a most pleasing appearance, 
The photograph in fig. 1 shows one of the centre poles, 
with double brackets ; fig. 2, a specimen side pole (span 
wire) with single brackets; and fig. 3, is an example of 
the bracket poles with special attachment. 

In the centre portion of the town the brackets are fixed 
on every pole, whilst in the suburbs they are fixed on every 
other pole, ard this is found to givea very fair lighting effect, 
The poles on an average are 38 to 40 yards apart. The 
lamps are twin carbon single-globe enclosed, working direct 
off 200-volt distributing mains. They were specially 
designed by Mr. Davy, and are the first of the type made as 
far as we are aware. The switches are all specially designed 
as are also.the joint or tee boxes in which the service con- 
nection is fused as it leaves the mains, the fuse being 
easily replaced without any danger of shock to the workman. 

At the present time about 350 lamps are being fixed, the 
major portion being complete. Of this number of lamps 
about 120 will be supplied off the alternating system, 
but the arrangement is in every way the same, and the lamps 
with the exception of certain parts are so much alike that 
any of the parts requiring renewal are interchangeable. 

The committee have been so satisfied with the result that 
they have called for estimates for completely equipping the 
whole of the tramway routes, 


Fic. 2.—Sipz Potze: BRAcKET. 


Fie. PoLe 


Fic. 3—Stpz Powe: ATTACHMENT. 


Dovustz Brackets. 


Exgorric Street at CaRpIFr. 


earliest towns to adopt this system. The arcs were enclosed 
in lanterns of the city type, being some 22 ft. from the 
ground, The streets were fairly lighted, the chief com- 
plaint being that there was far more light overhead than on 
the ground. 

When the tramways system was installed, the old Jamp 
standards had to be removed from the centre of the road to 


The whole of the fittings were designed, and the fitting up 
and equipment was carried out by the department under the 
direction’ of Mr. Arthur Ellis, the Cardiff Corporation elec- 
trical engineer. 

As far as we are aware this is the first town in which twin 
enclosed arc lamps have been used in such manner, and. at 
such a height from the ground. 
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EFFECTS OF A LIGHTNING FLASH. 


Tux following description of the effects produced by a flash of 
lightning, which we have received from a correspondent, may be 
of interest, as well as adding to the list of vagaries usually dis- 
played when a building is struck. 

The flash was a single, very brilliant, one, preceded and followed 
by two minor ones, accompanied by a terrific peal of thunder, and 

ed from a passing very dark cloud about mid-day on the 
16th inst. to the west of London. It struck a private school lying, 
one would have thought, well beneath the protection of the spire 
and its conductor of a neighbouring church, which, to the writer's 
own knowledge, successfully handled three big flashes in Whitsun 
Saturday’s four-hour violent storm. 

The house, necessarily a large one standing in its own grounds, 
was struck on the N E. corner where one of a pair of tall chimneys 
and a gable gave a foothold, and the chimneys were capsized a dis- 
tance of 25 ft. or soon to another building or wing used as laundry, 
where, needless to say, they did due execution in the way of 
smashing tiles and ridge ; nothing inthe nature of searing was observ- 
able either outside or inside the gable (where 1-in. plaster was 
forced off a dormitory ceiling to the extent of about 5 ft. by 3 ft.), 
the only unusual aspect being that both brick and red ornamental 


ridge were pulverised or disintegrated. Further evidence of the 
flash in that portion of the building was not observable, but a curious 
effect occurred in a room situated a floor below, in the 8.E. corner, 
and about 50 ft. from the point where the flash found purchase. 
To understand this it should be stated that a portion of the arrauge- 
ment of the room (fortunately untenanted at the time) was as 
follows :— 

After the flash, when the room was entered, there was found to 
be a hole in the wall at a, exposing brick work, about 6 in. diameter 
(with no metal work visible). The plaster from this was 
pulverised and burst outwards so violently as to adhere to a 


x 


_ piano situated at 6 (about 7 ft. away), as though it had had its 


sides powdered with a flour dredger. A heavy brass candlestick, x 
(standing with its companion, and a heavy brass clock of the 
carriage type upon a writing desk) immediately opposite the 
opening, had been flung the other side of the room, and was found 


at x about 12 ft. from its home. The carriage clock was flung on to © 


the floor at O (8 or 4-.ft.), a long picture —*— had its glass 


smashed to pieces and frame in two halves, whilst at a there was a - 


second but smaller hole in the wall about 14 in. diameter, disclosing 
a 8 in. gas barrel embedded therein with a } in. fuse mark. From 
observation the writer found the picture frame (about 30 in. x 12 
in. of 1 in. gilt oak) reached in a direct line from the larger wall 
opening (practically from the candlestick) to the gas barrel, it was 
broken on the shorter sides, and the long sides showed the gilt 
alone fused to powder with no charred mark on woodwork, but an 
absolutely straight black mark of length equal to the side of the frame 
resting on it, ran along the wall paper showing the heat path and 
connecting the two holes in the wall. Above this picture was a 
much smaller one of rectangular shaps; this had its glass intact, 
but the gilt on the moulding of this was burnt up in parts, whether 
by the original flash or an induced current one cannot tell, but, 
presumably, with two parallel closed circuits assuming a circular 
path taken in the larger frame, it is possible that the two frames 
acted as a transformer, primary and secondary—a theory delightful 
to contemplate in view of the enormous resistance of the films of 
gold with four breaks in each, due to joints. Possibly of more 
service in estimating the violently disruptive effect and force is the 
fact that a lace mat 4 in. sq.,on which the candle-stick stood, was 
flung, torn, but flat, on to the piano keyboard. This, to anyone who 
has tried flinging similar fabrics any distance, is more striking than 
the candlestick or clock, as the distance was approximately 8 or 9 ft. 
It might be added that a wooden top rail of the desk was torn in 
half and flung into the doorway. Neither clock, candlestick nor 
mat, nor, in fact, aught but the gas barrel showed any fuse mark, 
and the only apparent charred mark was that beneath the picture 
frame, as a narrow line on the wall paper. Both clock and candle- 
stick were, however, coated with an impalpable film or powder, 
easily removable with the fingers. 

The highly destructive force employed was very striking, but 
possibly the most wonderful thing about the whole erratic perform- 
ance is the fact that none of the household, masters, pupils and 
servants (one of the latter being in the laundry at the time when it 
hailed bricks) were hart. 

So far as one can theorise, it would seem that the cloud being to 
the 8.W. of the charch, over which _ sky was ewe — 
in comparison, the flash taking a slanting course ea pot shot 
at the steeple, but un the distance fell short and 


found foothold at a point about two-thirds lower down and 
150 yards nearer; in which case, assuming a head and tail, the 
former knocked the chimney over and the latter curled over and 
did the balance of execution described ! 


_ MANUFACTURE OF ELECTRICAL ACCU- 
MULATORS. 


Tue following are the draft regulations which have been issued 
under the Factory and Workshop Act, 1901 :— 

In these regulations “lead process” means pasting, casting, lead 
burning, or any work involving contact with dry salts of lead. 

Any approval given by the Chief Inspector of Factories in pur- 
suance of these regulations shall be given in writing, and may at 
any time be revoked by notice in writiog signed by him. 


Dotims or Occorrgr. 


1. Every room in which casting, pasting or lead burning is 
carried on shall contain at least 500 cb. ft. of air space for each 
person employed therein, and in computing this air space, no height 
above 14 ft. shall be taken into account. 

These rooms, and that in which the plates are formed, shall be 
capable of through ventilation by means of windows made to 


open. 

2. Each of the following processes shall be carried on in such 
manner and under such conditions as to secure effectual separation 
from one another and from any other process :— 

“ Manipulation of dry salts of lead. 

(6) Pasting. 

ia) Formation, and lead burning necessarily carried on therewith. 

d) Melting down of old plates. 

Provided that manipulation of dry salts of lead carried on as in 
Regulation 5 (5) need not be separated from pasting. 

3. The floors of the rooms in which manipulation of dry salts of 
lead or pasting is carried on shall be of cement or similar im- 
pervious material, and shall be kept constantly moist while work is 
being done. 

Means shall be provided for washing the floors of these rooms 
with a hose pipe daily. 

4, Every melting pot shall be covered with a hood and shaft so 
arranged as to remove the fumes and hot air from the workrooms. 

Pe pata shall be provided for holding lead ashes and old 

ates. 
5. Manipulation of dry salts of lead in the mixing of the paste 
or other processes, shall not be done except (a) in an apparatus so 
closed, or so arranged with an exhaust draught as to prevent the 
escape of dust into the work room ; or (5) at a bench provided with 
(1) efficient exhaust draught and air guide so arranged as to draw 
the dust away from the worker, and (2) a grating on which each 
receptacle of the salt of lead in use at the time shall stand. 

6. The benches at which pasting is done shall be covered with 
— or other impervious material, and shall have raised 
edges. 

7. No woman, young person, or child shall bé employed in the 
manipulation of dry salts of lead or in pasting. 

8. (a) A duly qualified medical practitioner (in these regulations 
referred to as the “Appointed Surgeon”) who may be the certi- 
fying surgeon, shall be appointed by the occupier, such appoint- 
ment, unless held by the certifying surgeon, to be subject to the 
approval of the Chief Inspector of Factories. 

(6) Every person employed in a lead process shall be examined 
once & month by the Appointed Surgeon, who shall have power to 
suspend from employment in any lead process, 

(c) No pergon after such suspension shall be employed in a lead 
process without written sanction entered ia the Health Register by 
the Appointed Surgeon. It shall be sufficient compliance with this 
regulation for a written certificate to be given by the Appointed 
Surgeon and attached to the Health Register, such certificate to be 
replaced by a proper entry in the Health Register at the Appointed 
Surgeon’s next visit. 

(d) A Health Register in a form appeves by the Chief Inspector 
of Factories shall be kept, and shall contain a list of all persons 
employed in leai processes. The Appointed Surgeon will enter in 
the Health Register the dates and results of his examinations uf the 
Sree employed and particulars of any directions given by him. 

e shall on a prescribed form furnish to the Chief Inspector of 
Factories on January 1st in each year a list of the persons sus- 
pended by him during the previous year, the cause and duration of 
such suspension, and the number of examinations made. 

The Health Register shall be produced at any time when required 
by H.M. Inspectors of Factories or by the Certifying Surgeon or by 
the Appointed Surgeon. 

9. Overalls shail be provided for all persons employed in manipu- 
lating dry salts of lead or in pasting. 

The overalls shall be washed or renewed once every week. 

10. The occupier shall provide and maintain :— 

(a) Acloakroom in which workers can —< clothing put off 
during working hours. Separate and suitable arrangements shall 
be made for the storage of the overalls required in Regulation 9. 

(b) A dining room, unless the factory is closed during meal hours. 

11. No person shall be allowed to introduce, keep, prepare or 
partake of any food, drink, or tobacco, in any room in which a lead 

rocess is carried on. Suitable provision shall be made for the 
Me it of food brought by the workers. 

This regulation shall not apply to any sanitary drink provided 

by the occupier and approved by the Appointed Surgeon. 
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12. The occupier shall provide and maintain for the use of the 
poe employed in. lead a; lavatory, with soap, nail 
shes, towels, and at least one lavatory basin for every five such 
persons. Each such basin shall be provided with a waste pipe, or 


the basins shall be placed on a trough fitted sont ek : 


There shall be a constant supply of hot and cold water laid on to 
each basin. 

Or, in the place of basins, the occupier shall provide and maintain 
troughs of enamel or similar. smooth impervious material, in good 
repair, of a total length of 2 ft. for every five persons employed, 
fitted with waste pipes, and without plugs, with a sufficient supply 


_of warm water constantly available. 


The lavatory shall be kept thoroughly cleansed, and shall be 
supplied with a sufficient quantity of clean towels once every day. 

13. Before each meal. and before the end of the day’s work, at 
least 10 minutes, in addition to the regular meal times, shall be 
allowed for washing to each person who has been employed in the 
manipulation of dry salts of lead or in pasting. 

Provided that if the lavatory accommodation specially reserved 
for such persons exceeds that required by Regulation 12, the time 
allowance may be proportionately reduced, and that if there be one 
basin or 2 ft. of trough for each such person this Regulation shall 
not apply. 

14. Sufficient bath accommodation shall be vided for all 
persons engaged in the manipulation of dry salts of lead or in 
pasting, with hot and cold water Jaid on, and a sufficient supply of 
soap and towels. 

This rule shall not apply if, in consideration of the special cir- 
cumstances of any particular case the Chief Inspector of Factories 
approves the use of local public baths when conveniently near, 
under the conditions (if an = named in such approval. 


15. The floors and benches of each workroom shall be thoroughly . 


cleansed daily, at a time when no other work is being aruied on in 


the room. 
Durres or Persons 


16. All persons employed in lead processes shall present them- 
selves at the appointed times for examination by the Appointed 
Surgeon as provided in Regulation 8. 

No person after suspension shall work in a lead process in any 
accumulator factory without written sanction entered in the Health 
Register by the Appointed Surgeon. 

17. Every person employed in the manipulation of dry salts of 
lead or in pasting, shall wear the overalls provided under Regula- 
tion 9. The overalls, when not being worn, and clothing put off 
during working hours, shall be deposited in the places provided 
under Regulation 10. 

18. No person shall introduce, keep, prepare, or partake of any 
food, drink (other than any sanitary drink provided by the occupier 
and approved by the Appointed Surgeon), or tobacco in any room 
in which a lead process is carried on. 

19. No person employed in a lead process skall leave the premises 
or partake of meals without previously and carefully cleaving and 
washing the bands. 

20. Every persou employed in the manipulation of dry salts of 
lead or in pasting shall tak; a bath at least once a week. 

21. No person shall in any way interfere, without the concurrence 
of the occupier or marager, with the means and appliances provided 
for the removal of the dust or fumes, and for the carrying out of 
these Regulations. © 


NEW PATENTS APPLIED FOR, 1903. 


olborn, London, W. at Liverpool, to whom 


32,829. “Io ‘ements in and connected with telephone exchange systems.” 
H. Oprennemmer. (Actiengeselischaft Mix & Genest,Germany.) June 8th. 

12,837. ‘Improvements in electric motors.” E.A.Carotan. (The General 
Electric Co., U.S.) June 8th, 

12,638. “ ‘Improvements in electric heaters.” E.A.Carotan. (The General 
Co., U.S.) June 8th. 

in controllers for elect:iv motors.” E, CaRoLan. 
am Generai Electric Co., U.S.) June 8th. 

12,897. “A new electrolyte or battery solution.” C. E. Warren and J. 
Crowiey. June 8th. 

12,947. “ An improved case for electric light fuseboards and switches.” J. 
Botton. June 9th. 

12,956. ‘Improvements in cut-outs for electric circuits.” E. A. CARoLAN. 
(The Generai Electric Co., U:8.) June 9th. 

12,968. ** Improved and portable elect:ic lan'p.” P. Scuwenke. June 9th. 
(Compiete.) 

12,982. “ Improvements in contact devices fer clectiic rai'way and tramway 
system-.’ A. Kocwinka. June 9th. (Complete.) 

12,985 “Improvements in a: relsting to electrical automatic volt- 
reguiators.” E. Moranp. June 10 

12,993. “Improvements in circuit-makers and breakers.” J, G. 
Srarrer and C. J. Sumzon. June 10th. 

13,009. “ Improvement: in trolley he2ds for el lied vehicles,” 

13,051. “Improvements in electrodes for are lights2’ F. J. 
June 10th. 

13,055. “An improved signalli for use with Herz wa’ telegraphy.” 
- 13061. “* Improved fuse hesd for electric blasting.” F. Renper. Jane 11th, 

13,098. ‘Improvements in mercury current interrupters.” ‘OrTo. 
June lith. (Complete.) 

13,103, “Improvements in electrical cut-outs.” H.Korren. June 11th. 

“ “Improvements in shade holders for electric lamps.” G. 
une 12¢ 


Patents Act, 190i, October 2nd, 1902, being 


PLA IMEI 


United Btates 
date of application in United States.) (Complete.) 


18,190. ‘* Improvements in or relating to for operating electrig 
bells, spark coils and the like.” F.C. Morris. 

18,221, Improvements in magneto semaphore mechanism. ” THe 
Exxcrric Co. June 12th. (Complete.) 

18,226.. “ Im; eens in enclosed electric arc lamps.” T. Hamunrox. 
Apams. June 12 

18,248 “Improved means for ventilating electric tramcars and similar 
vehicles.” G. H.Pixper. June 18th. 

18,278. “Improvements in electric alarm and controlling apparatus,” 
J. Werner and J. Otsen. June 18th. 

18,281. ‘‘ Improved device to be used in connection with telephone receivers,” 
J. Capett. Junelsth. (Complete.) 
“Improved coupling device for electric motors.” C. Wust-Kunz. 

une J 

13,805. ‘* Improvements in the brush boxes of dynamos and motors.” W.H, 
ALLEN, Son & Co, Lrp., and C.C. Hawkins. June 18th. (Complete.) 

13,310. “ Improvements i in apparatus adapted for indicating or automatically 
controlling or varying the flow of electric current.” G.C. Fricker. June 18th, 


PUBLISHED SPECIFICATIONS, 1902. 


‘ies of any of these Specifications be obtained of Messrs. W. P. Thom 
Con High Holborn, and at Liverpool, price, post free, 9d, 
stamps) 


18. “In t ted with the trolley pillars on electric tramcars 
and the like, ” J. A. Peters and L. Peters. Dated January Ist, 

58. ‘Improvements in or relating to electric relays or the like.” P. Picard, 
Dated January ist. 

185. “Improvements in electric resistances.” W.D. Bois-Duddell and T. 
Mather. Dated January 8rd. 

418, ‘Improvements » or connected with thermo-electric batteries.” B. J. 
Hall. Dated January 7th 

1,446. Improvements in electrically and trains on 
railways, and er for that purpose.” O. Imray. Da January 18th. 
(Communicated.) 

1,475. ‘* An improvement in feeder pillars for electric traction.”” C. Becking- 
sale. Dated January 20th. 

17,481. ‘Improved liquid cement for patching cycle and motor tires, 
insulating electric wires and the like.” E. Blundell. Dated August 8th. 

18,744. “Improvements in electric controller regulators.” R, Haddon. 
Dated August 26th. 

1,961. ‘Improved method of heating metals in electric baths.” J, Gislot. 
Dated January 24th. 

. Improvements in or relating to driving gear for electrically-propelled 
vehicles.” W.L. Wise. Dated January 25th. (Communicated.) 

2,208. ‘*Improverents in ladders for trimming arc lamps.” G. B. Donkin 
and H. R. Forbes Mackay. Dated January 28th. 

2,201. “Improvements in or connected witn massage and electro-thera- 
peutical apparatus.” D. R. Paterson. Dated J: anuary 28th. 

2,264. ‘* Improvements in insulati for conductors and the like, 
and in the method of applying the same,” The British Thomson-Houston Co. 
Dated January 23rd. (Communicated.) 

2,284. “Improved means of supporting and connecting electtic lamps.” 
H.H. Cooper. Dated January 28th. 

2,343. ‘Improvements in cooling stoves heated by oil, gas, or electricity.” 
H, J. Yates and D. R. McNeill. Dated January 29th. 

“Improvements in and relating to electrolysis.” H. H. Lake, 
(G. Rambaldini. ) Dated January 29th. 

2,492 ‘* Improvements in connections for concentric electric cables.” J. R. P 
Lunn. Da‘ed January 30th. 

2,498. ‘* Improvements in casings for electric conductors, gas and water pipes 
and the like.” J.D. Palmer. Dated January 30th. 

2,659. in and connected with resistance switches for electric 
circuits.’””’ G. Page. Dated February Ist. 

2,666. ‘Improvements in brush-holders for dynamo-electric machines.” 
The British Thomson-Houston Co, Ltd. Dated February Ist. 

8,116. ‘‘ Improvements in safety fuses for electric circuits.”” A. D. Smith. 
Dated February 7th. 

8,411, “ Improvements guards for electric tramcars 
the like.” B. Henry & Co., Davidson. Dated February ith. 

3,737. “ Improvements rb sw animagnetic apparatus, such as trans- 
formers and other appliances—alloys for use therein.” R.H, Hadfield. Dated 
February 18th. 

8,819. ‘Improvements in and relating to storage batteries.” J.T. Niblett. 
Dated February 14th. 

8,858. ‘* A new or improved method and means for reflecting, increasing and 
intensifying light from elec.ric and other lamps, or the l:ke.””’ R. H. Hammond 
and Julia Tay Dated February 14th. 

3,907, “Improved means of supplying energy to electric tram-cars from 
beueath the car.” A.M. Davis. Dated February 6th. 

3,912. ‘‘Improvements in electric furnaces.” P. T. Heroult. Dated 
February 15th. 

4,463. “ Animproved electric switch.” H. Faraday. Dated February 2ist. 

and other devices for the inter ber of conductors,” F. A. 
Pocklington. Dated February 24th. 

4,783. ‘Improved switch for operating electric currents.” F. Rawlings. 
Dated February 25th. 

4,930. “Improvements in the galliries, holders or supports for the globes 
of incandescent lam »8, also applic .bie to the globes and shades of electric, oil, 
aud other lamps.” P. H.Jancey. Dated February 27th: 

5,018. “ improvements in the construction: of two fluid electric batteries.” 
J.W. Mackenzie. Dated February 27th, 

uction of electrical — 


4,211. “An mmproved manufacture or prod 
drain pipes and the Jike.” R. Lawton. (The Albion Clay Co., Ltd.) ~ 
Ma ch Ist. 

5320. ‘Improvements in swivelliag contacts for cables used in trolleys or 
collectors used in connection with electrically-propelled vehicles.” E, M. 
Munro. Dated March 4th. 

5,375. ‘Improvements in and relating to the winding of the field magnets 
of dynamo-electric machines and other apparatus.” F. L. Muirhead and J. 
Parr. Dated March 4th. 

5,651. ‘Improvements in guard wires used in connection with electric 
pon ot troliey wires or other electric conductors.” F, Smith. Dated March 

h 


6,689. ‘ Improvements in railway priats or switches.” J, P. Annett. Dated 
March 7th. 


5,997. “Improvements in the controlling of electric circuits.” 8. Z. de 4 


Dated March Lith. 
“An im woes thermostatic cut-out for electric heating circuits.” 
A and C. H. Archer, Dated March 18th. 
6,233. “ Improvements in and relating to automatic electric circuit-breakers.” 
8, Z. deFerranti. Dated March 13th, 
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anv Oo., 18, Uuter den Linden. 
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FEED WATER ILTRA 


Adaptable to Every Possible Service. 


Over 3,000, 000 H.P e in daily use. 


THE RANKINE PATENT FEED WATER FILTER GO., 


London Office: ALDERMARY HOUSS, 60, Watling Street, THOS. 8. RICH, M.I.Mech 


MOTORS. 


-Multipolar Type from 1 to 400 
TWO-POLE MACHINERY to order. 
SLOW SPEED MOTORS for direct. driving. 


SPECIALITY.—High Voltage Enclosed Motors. 


MANUFACTURED BY 


WHITE, JACOBY 


Bayham Place, LONDON, N.W. 


| 


The most 3 _. “Phis plant, being automatic in its action, 
up-to-date . requires practically no attention, and delivers 


4 
it Eiant on water of a uniform degree of softness, en- 
) the market. tirely free from suspended matter 

Please write No constricted orifices to choe up. No 
ae trouble. Low Price. 
Particulars. 


Dulsometer Engineering Reading. 


JOHN A. ROEBLING’S SONS CO. \ 


Have the pleasure fo anneunce that they have cupplied, ne by the 
Cerporations aud Companies their Celebrated 


““COLUMBIA RAIL BONDS, 
HARD DRAWN COPPER TROLLEY WIRE, 


Leeds Corroration. Bristol Tramways. Stoke on Trent Tramways. Cardiff Corporation. 
Dublin United Tramways Co., Ld. Dudley Tramways. | Huddersfield Corporation. ‘Wigan Corporation. ; 
Halifax Corporation. Middiesboro’, Stockton and Sunderland. ‘Wolverhampton Corporation. 
Blackpool & Fleetwood T. Co. Thornaby System. Isle of Man Tramways Co., Lid. Bournemouth Corporation... . 
Coventry Tramways. The Potteries Tramways. Clontarf and Hill of Howth Bradford Corporation. ; 
City and South London Ry.Co. Manchester Corporation. West Hartlepool. Glasgow Corporation. 

.Norwich Tramways. London United TramwaysCo. Swansea Tramways. Borough of Iiford: 
Halifax Corporation Extension. Dudley & Stourbridge Tramways Liverpool Corporation. Sheerness Corporation. 

Brighton Corporation. Blackpool Corporation. -. Southampton Corporation. 


They keep a large stock both of TROLLEY WIRE and BONDS alwaye ready in London from which immediate 
delivery can be made; also farge quantities of their SOFT DRAWH H.@. COPPER WIRE from 
Mo. & (°144) to He. 22 (028) &.W.G., ready for Getlivery. 


BACK. & MANSON, 36, New Broad Street, London, E.C. 


| for Oil and Grease. 

for Mud and Sand. 

for Pressure Side of Pumps. 
for Suction Side of Pumps. 


| 


Telegrams: “ SATURATION, LONDON.” Telephone %2 King’s Cross. : 
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CONNOLLY 


Insulated Wire and Cable Makers, 


BLACKLEY, MANCHESTER. 


Telegrams ; BLACKLEY,” Telephone No. 2361. 


SOLE MANUFACTURERS OF ““BLACKLEY” TAPE. 


The best tape for outside covering in the 


No solution 
required. 


Does not stick to or 
‘dirty the fingers. 


No heat required. Self-adhesive. 


PECIALITIES-— 


WIRES & CABLE up to one square inch section of copper, Insulated with Vuloanteed Indis-rabber. 
HIGH INSULATION VULCANISED INDIA-RUBBER. 
LOW INSULATION VULCANISED INDIA-RUBBER, 


th great Mechanical Str: Durabilit d suitable for Highest Working Pressures 
Pombined and Reliable Cable for Central Station Work. 


Lead Govered Cables. Concentric Cables of all descriptions. 
Board of Trade Cahbies. 


Agents for Northumberland, Durham and Tees Districts :— 


- SAUNDERS, TODD & CO., Maritime Buildings, King St., Newcastle-on-Tyne. 


F. WIGGINS & SONS, saineierixonths,'n0, LONDON. 


MICA MERCHANTS, Telephone No, 2,248 Avenue 
Manufacturers of MICA GOODS for ELECTRICAL and ALL PURPOSES. 
CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


FREDERICK SMITH «Co, WIRE MANUFACTURERS, Lo. 


_ Galedonia Works, HALIFAX; Anaconda Works, SALFORD, MANCHESTER. 
Contractors to and Companies. 


Patent Galv? Telegraph ‘Wire (100-1b. Coils) to all Specifications. 


WIRE 


HARD DRAWN H.C. COPPER LINE WIRE, DYNAMO STRIP, all sections. 
SPECIAL TINNED H.C. COPPER WIRE. SILICIUM BRONZE WIRE (weiller’s Patent, under license 


COPPER TROLLEY WIRE, Specially cca and tested, }-mile and mile lengths. 


ae GOLD MEDAL, 
PARIS, 1900. 
“GAMES KEITH & BLACKMAN CO., Ltd., 


TRADE. MARK, 27, FARRINGDON AVENUE, LONDON, E.C., & Branches. 4997 


W. M. FOXGROFT & GO., 
Telegraph and ‘Telephone Case Manufacturers, 


36, PERCIVAL STREET, CLERKENWELL, 
LONDON, E.c. 


GOOD WORK AT BOTTOM PRICES. 


Every Description of Cabinet Work for 


68.69 


E 

Lock and Perforator, CHISWELL St LONDONE... 

Photometer, Telephone Cases, Battery Boxes, &c., 
PRIZE MEDALS, LOWDON, 1861, PARIS, 1881. 


Write for Prices and Special 
Discounts. 
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HENLEYS CABLES 


PAPER, JUTE, RUBBER, &c., &. 


Working Pressure 6000 volts. 
Test Pressure 30,000 volts. 


‘15 sq. inch THREE-PHASE 
Paper-Insulated Cable. 


CONTRACTORS 


FOR THE LAYING OF COMPLETE 
| SYSTEMS OF MAINS 


FOR ELECTRIC LIGHTING, 
TRACTION AND POWER TRANSMISSION, 
TELEGRAPHY, 
TELEPHONY, &c., 


MANUFACTURERS OF 


JOINT BOXES, HOUSE SERVICE and FUSE BOXES, 
JOINTING MATERIALS, FEEDER PILLARS, 
JOINTERS’ TENTS, &c., &c. 


42.0.9, MARTIN'S LANE, CANNON STREET, LONDON, E.C. 


. 


“yuna | 
| 

‘ 
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LIMITED, 
ae Telephone Nos. 5780 & 5781 Bank. Telegraphic Address: “HENLEY’S WORKS, LONDON. 
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The Engineer’s Encyclopedia. 


ARK 


- FEED PUMP: see “ WEIR.” 


G. & J. WEIR, Ltd., 
Holmhead Road, 
CATHCART, 
GLASGOW 


Telegrams: LECTRIC, LONDON,” TELEPHONE Ho. 108, 


THE LONDON WIRE 


ANCHOR WORKS, PLAYHOUSE YARD, 
GOLDEN LANE, LONDON, E.C. 


MANUFACTURERS OF 
SILK COVERED WIRES; Copper, Platinoid, German ice, &c., for 


Electrical Instruments, Electric Bells, as. 


COTTON COVERED WIRES, STRIPS &CABLES 


for Dynamos. 


CABLES OF LIGHT, MEDIUM AND HIGH 


IN SU LATIO N tor Electric Lighting; Electric Power; Telegraphs and 
Telephones. 


FLEXI BLE CORDS of all descriptions for Incandescent Lamps, & 
DYNAMO BRUSHES;; “ordinary type,” “Sparkless,” and “ Self- 


Lubricating.” 


PLATINOID ,4%2, HIGH RESISTANCE WIRES. 
FUSIBLE WIRES FOR OUT-OUTS. 


Jointing Materials; Varnishes and Sundry Appliances. 
Contractors to H.W, Government and the leading Electric Light and Telephone Companies. © Prive Liste on Application, 


Sydney, and 167, Queen Melbourne. 
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BRITISH INSULATED HELSBY 
CABLES, 


Incorporating The British Insulated Wire Co., Ltd., Prescot; and 
The Telegraph Manufacturing Co., Ltd., Helsby. 


Works: PRESCOT, HELSBY and LIVERPOOL. 


MAKERS OF 


GABLES AND WIRES 


FOR ALL PURPOSES. 


PAPER, RUBBER, SILK. 
INSULATED. 


Contractors for the Complete Equipment of 
TRAMWAY, POWER TRANSMISSION, LIGHTING, 
TELEGRAPH & TELEPHONE SYSTEMS. 


MANUFACTURERS OF 


JUNCTION BOXES, SECTION PILLARS, OVERHEAD TRAMWAY GEAR, BONDS, 
SWITCHBOARDS, METERS, TELEPHONE EXCHANGE EQUIPMENTS, BATTERIES, 
INSULATORS, FIRE ALARM AND POLICE EQUIPMENTS, RAILWAY 
SIGNALS AND BLOCKS, &c., &c. 


CONDUCTIVITY COPPER 


Rolled or Draws to any Wire Gauge, Section or Specification. 
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J.G. WHITE & COMPANY, bone 


22a, COLLEGE HILL, CANNON ‘STREET, LONDON, E. 
Civil, Mechanical and Electrical Engineers and Contractors, 


COMPLETE LIGHTING, POWER and TRAMWAY EQUIPMENTS. 


Special attention pees to Combined Trolley and Slot Conduit Systems. 


Contr actors for Complete Construction of Auckland, N.Z., Electric Tramways (28 miles). 
Kalgoorlie, W. A.. Power Plant (2400 H.P.). 
CONDUIT SYSTEM and PERMANENT WA Y— 
Bournemouth Corporation Tramways, 17 miles. 
London County Council Tramways (Tooting and Westminster), 16 miles. 
And for many other Tramway Systems in Great Britain and on the Continent. 
Telegrams: ‘‘ WaittzEice, Lonpon.” Telephones : 6044 & 6045, Bank. 


LEROY’S PATER” || The BRITISH THOMSON-HOUSTON CO., Lt. 


Electrical Engineers & Manufacturers 
COMPOSITION Head Office and Works: -RUGBY. 


For coating Boilers, Steam Pipes, 0. To prevent the radiation of 
heat, save fuel, the steam. SMITHSON, SHARPE co., 


Can be seen where it has been in use for 20 Years. CHASE STREET, MANCHESTER. 
ESTABLISHED 1866. Electrical and Mechanical Engineers. 
F. LEROW « co.,| ARC LAMPS FOR ALL PURPOSES, 
85, Gray Stazzt, Oommerciat Roan, B. And all Aro Lighting Accessories. 
MANCHERTRR .... 1, Gorpon Straezt, Lowzr Brovexton. No, 4987. 


LONG BREAK. 


MADE IN 


GOOD VENTILATION. 


ALL SIZES. 


THE NATIONAL BOILER 


AND 


GENERAL INSURANCE CoO., Ltd. 


Head Office :—22, ST. ANN’S SQUARE, MANCHESTER. 
London Oftice:—60, QUEEN VICTORIA STREET, E.C. 


INSURANCE and INSPECTION 


DYNAMOS, MOTORS, 
Hydraulic Lifts, Steam, Gas or Oll Engines and Bollers of all Glasses. 
SPECIFICATIONS PREPARED AND ADVICE GIVEN RE NEW BOILERS, 


ECONOMISERS, SUPERHEATESS, ENGINES, &o. 
‘ ’ ‘ WROUGHT-IRON PLATE WORK OF ALMOST EVERY DESCRIPTION, 
ECONOMIC TESTS OF STEAM POWER PLANT, INVESTIGATIONS & REPORTS | Gq. yqNizED OR UNGALVANIZED, UNDERTAKEN IN CONNECTION 
IM GASES WHERE GOAL ECONOMY, &c., NOT SATISFACTORY. WITH ELECTRICAL WORK. 


PROSPECTUSES ON APPLICATION. 


wey 
: 
3 
| 
LONDON. 
APPLIOATION FOR AGENGIES INVITED. 
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CABLE & CONSTRUCTION CO., Ltd. 


+ 


ATING Head Oftice :—HAMILTON HOUSE, VICTORIA EMBANKMENT, E.6, 
ONE FITTINGS. 


Quality § guaranteed Samples free, Telephone No. 1911 HOLBORN. 
pondence invited. 


CARSON @ EVANS. Works :—BELVEDERE, KENT. 
Department H. 42, Finsbury Square, London, E.G 
LAYING CALLENDER MAINS AT 


“BAILEY’S 
AUTOMATIC BELL PUNCH 


iS THE SIMPLEST 


THOUSANDS. IN 
PRINCIPAL 
TRAMWAYS. 


| List Free on application to 
Manufactuiers 


| W.H. BAILEY & CO., LTD., SALFORD. REDRUTH. 


London: 16, FENCHURCH ee E.c. 


VANDAM, MARSH 


LIMITED. 


Manufacturers and Dealers in 


Wholesale and Export. 


15, GERRARD ‘ST., SOHO, LONDON, W. 


MANCHESTER BRANCH: 20, Devonshire Street, Ali Saints 


PULLEY 


(PATENT) 
turned ring as shown. 


: LIGHT. “STRONG. TRUE. IN HALVES. 
NO WIDE ARMS TO FAN THE AIR AS IN WOOD PULLEYS. 


NEAT IN APPEARANCE. 
Our AGENTS in all large towns hold STOCKS. 


THE UNBREAKABLE PULLEY AND [on 
MILLGEARING COMPANY, Ltd., 


Telegrams :—* Manchester."" 
Lower Gorton, MANCHESTER. 656, Gannon Street, LONDON. “Horsepower, London.” 


«end &. 
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METERS 


Bartholomew Works, Kentish Town, 
LONDON, N.W. 


WE GUARANTEE TO DELIVER 


R.E. MOTORS 


Of any Specification up to 25 H.P. 


WITHIN DAYS. 


Standard Speeds and Voltages can be Delivered from Stock. 


WRITE FOR CATALOGUE. 


Head Office: 


TELEGRAMS — 
Bradiora. - 70 & 71, BISHOPSGATE STREET. 

TELEPHONES — LON DON. E.C. 
Bradford Works: BRADFORD. 


Agent for Scotland: WM. DAVIDSON, 74, York Seat. Glasgow. 
‘ Telephone 1540 Argyle. 


Sole Agents for Suffolk and Norfolk: Messrs. HALL & HACKBLOCK, 30, Museum Street, Ipswich. 
Telephone No. 176 Ipswich. 


AND AT LOWESTOFT, CONSTITUTIONAL BUILDINGS 
Lowestoft, Telephone No. 0106. 


UNDERFEED STOKER. 


Unrivalled for 

SIMPLICITY, 
DURABILITY, 

ECONOMY and 

SMOKE PREVENTION. 


Adopted by 
Many Leading Electricity Stations. 


CATALOGUE 143 L FROM THE SAME MAKERS :— 


ERITH’S ENGINEERINGSCO., ““connox. 


= Wei also make COCHRANE Heaters and Purifiers. wi 


. 
BEAD ACCURATE. DEAD ACCURATE. 
if 
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GOVERNMENT, ARMSTRONG, WHITWORTH & CO., &c. 


Patented in England and America, 


Power Hammers, 


ELECTRICALLY DRIVEN HAMMER, WITH PATENT 
DRIVING GEAR ENTIRELY SELF-CONTAINED. 


= SUPPLIED TO HIS MAJESTY'S GOVERNMENT, JAPANESE 


THIS HAMMER HAS 
AN 18-IN, STROKE AND 
WILL WORK (RON 6-IN- 
\ OR 6-IN. ROUND OR SQUARE. 
se TAKES LESS POWER THAN ANY 
we OTHER HAMMER DOING THE SAME 
SN WORK. HAS FEWER WORKING PARTS. 
w IT STARTS OR LEAVES WORK INSTANTLY 
AT THE WILL OF THE OPERATOR. 1S SELF- 
ADJUSTABLE 10 ANY HEIGHT WITHIN ITS 
RANGE. STRIKES LIGHT OR HEAVY BLOWS AT 
ANY HEIGHT. IT CANNOT GET CHOKED. HAS 
NO PACKING TO GET OUT OF ORDER. HAS NO 

PISTON ROD TO BREAK. 


IMMEDIATELY HAMMER 
CEASES TO WORK 
THE TUP RISES TO 
TOP OF STROKE 
AND REMAINS 
THERE. 


APPLIED SUCCESSFULLY TO “SLIP AND PACKING” DRAWING IN THE LEADING SHIP-Y .:.03, 


SOLE MAKERS: PETER PILKINGTON, LTD. 


BAMBER BRIDGE, LANCASHIRE, ENGLAND. 
LONDON OFFICE: 75a, Queen Victoria Street, £.C. SS aEPEREE GLASGOW OFFICE; 87, McAlpine Street. 
All our Lamps, both Continuous and Alternating, are designed 
to run on 200 to 250 volts direct off the mains, and give 
excellent illumination without sacrificing economy. 


CONTINUOUS CURRENT 
ARC LAMP. 


Two pairs of Carbons controlled by a 
single mechanism are arranged in 
series in one enclosing globe. 


GUARANTEED LIFE OF CARBONS, 70 HOURS. 


GREAT REDUCTION 
IN PRICES. 


_ External view of Lamp. Internal view of Lamp. 


REASON MANUFACTURING COMPANY, 


BRIGHTON. 
London Agents: Messrs. BAXTER & CAUNTER, 86, Charing Cross Road. 
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STANDARD MOTOR:-SEMI-ENCLOSED TYPE. SPUR REDUCTION GEAR MOTOR. ~ 


STANDARD STANDARD 
MOTORS 
DELIVERED DELIVERED 
FROM FROM 
STOCK. STOCK. 


ELECTROMOTORS LIMITED, 


Telegrams :—“‘ MAGNET, MANCHESTER.” Openshaw, MANCHESTER. 


Telephone No. 4442. 
London Office :—35, Queen Victoria Street, E.C. 


" 
Telephone No. 6078 Bank 


Representative Agents: ‘ 


NEWCASTLE AND N.E. DISTRICT: ALAN ROBSON & CO., 8, Eldon Square, Newoastle-on-Tyne. 
SCOTLAND: DAVID ALEXANDER, 79, West Regent Street, Glasgow. 
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» 


ARMATURE COILS ARE ASSEMBLED WITH EASE 


IF INSULATED WITH 


BAKING 
VOLTALAC 


Oa account of the Permanent Elastic-Plasticity 
of this Insulating Material, Coils can be 
assembled in the slots without fear of damage. 


Mamufactured by the 


STANDARD VARNISH WORKS, 


NEW YORE. LONDON. CHICAGO. 


Selling Agents for Engiand, PINCHIN, JOHNSON & CO., Ltd. 
23, Billiter St., E.C. 


COMBE BARBOUR, 


(Branch of Fairbairn, Lawson, Combe, Barbour, Ltd.) 


BELEAST. 


STEAM ENGINES 


For Electric Lighting, Traction, Pumping, Winding and Cotton gaa &C. 


STANDARD SIZES 


UP TO 2000 I.H.P. 


Condensing Plants. Low Steam Consumption and 
High Efficiency Guaranteed. 


CONTRACTORS TO THE ADMIRALTY AND MUNICIPAL CORPORATIONS, 
Licensees for the Schmidt System of Highly Superheated Steam 


ROPE PULLEYS AND MILL GEARING. 


For further particulars apply to 


London Office: 52, LIME STREET, E.C. 


POPULARBLY WRITTEN AND FULLY ILLUSTRATED. PAPER. POST FERRE, ls. 


THE STRANGE HISTORY OF A DYNAMO. 


By T. E. GATEHOUSE. 
Bhonld be read by all interested in the production of electricity. An excellent gift for schoolboys. 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London, E.C. 
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MANUFACTURERS 


OF ALL KINDS OF 


ELECTRIC 
INCANDESCENT 
LAMPS. 


LONDON: 


5, GUILDHALL CHAMBERS 


HIGH 
VOLTAGE 
LAMPS 


may 


LIVERPOOL: 


BASINGHALL STREET. 17, SOUTH CASTLE 
one :— STREET. 
700 L. Wall. 
Telegrams :— ‘ 
LONDON. ~ 200 Volt, 16 Candle-power (Full size). LIVERPOOL. 


TAUNTON, ENGLAND. 


Telegramsa:—*‘ ARC.” Nat. Telephone:—No, 9. Codes:-Al, ABC and Licbherw’s. 


London Ardresss Messrs BAXTER & CAUNTER, 86, Charing Cross Road, W.C. 
Glas_ow Add ess: Mp. J. CHARTERS 79, Mains Street. 


MAKERS OF ALSO 

Generators The ‘‘A.B.” Patent 

For POWER, LIGHTING, GAS & OlL ENGINE 

ot eee EIGHT GOLD AND SILVER 
SWITCHBOARDS, MEDALS AWARDED. 

MAWDSLEY ” Simplicity, Ourabitity, and 


PATENT MOTOR. 


Consumption Guaranteed. 


THE RIGHT 
WAY. 


to make a solid terminal on a flexible cable is to cast the pure 
4 copper on to the end of the cable, which melts the wires, forming 
_ & homogeneous mass with the terminal. This also enables us to form at the same time a PROTEGTING siceve 
. around the cable. Then forge hot the terminal head, leaving intact the end of the sleeve and cable where it leaves 
the latter. This is ou. PATENT. Don’t use bonds with the cable all flattened and 
battered where it joins the solid terminal. It is weakened at that point 
and will not withstand vibration successfully. 


THE Forest CITY ELECTRIC COMPANY 
eleprams ; ForestRY. 3 GQRE*ST. PICCADILLY MANCHES 


A SPECIALITY. 


i ‘ < 
: 


DAVEY, PAXMAN CO. 


ENGINES FOR ELECTRIC LIGHT AND TRACTION WORK, 
SEES: IN SIZES UP TO 3000 HP. | 


BOILERS, SUPERHEATERS, CONDENSING PLANTS. 


PAXMAN PATENT IMPROVED 
PAXMAN “PFACHE” HIGH-SPEED ENGINE. INDEPENDENT CONDENSING PLANT. 


Makers of : PAXMAN “‘ECONOMIC’’ BOILERS, PA TENT SUPERHEA TERS, 
PATENT HORIZONTAL DROP VALVE ENGINES. 


Works: COLCHESTER, ENGLAND. zz. QUEEN VICTORIA 


a 


MINGHAM. 


MANUFACTURERS OF 
Ne PLANT MACHINERY & MATERIALS 


SPECIAL MATERIAL MADE 


FoR 


POLISHING, LACQUERING and BRONZING 
ELECTRICAL FITTINGS, SWITCHES & INSTRUMENTS. 
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[INDEX TO ADVERTISERS. 
NOTICE.—The figures given here are those that appear in brackets at the heading of each page. 
PAGE PAGE Paes rage 
Abbott & Oo.. Ltd. 22 Haston & Co., Ltd, ae ee 25 Ji P. R., & Oo, ee oe Sims Jefferies, 1) 
Accessories Manufacturing Co. 7 Edison & Swan United Hlectric Ji 
Accumulator Industries, Ltd... 53 Light Co., Ltd. .. J Robert .. Rawlinson &Sons.. .. 
Aiton & Co, .. ee ee 71 Edwards Air Pump Synd., Ltd. 7 Johnsen & Phillips 1,%&74 
Aldred & Van «es oe ee Electric Co., Ltd, d id i) oe ee 16 
ee 63 Controller & Supply 26 Reiss & ee ee ee 
ey ’ oe oe oe oe ee oe So. 9 
rican Circular Loom Co... 46 Elec, & Ordnance Acces. .. Rhodes Electrical Mig. oe 
Anderston Fo! oe oe Rooper oe se oe 
ndrew, J. H. Electrical Co., Keith, Blackman Oo.,Lid. 8 Co Con 
Angas Oo. Bleotrical Engineer Institute of Kelvin & Jas, White, Lad... Rowland, B. Hy & Gon Lid. 
Anti-Vibrator Co,.. 58 Co: mdence Instruction.: 27 | Kesnor,Thos.,&Co, ... 
Aro Lamps, Ltd. . os ‘Electrical Power Storage Co., Ltd, 61 Keys, W. H. oo ‘ 
LE. Conduit Co. 16 | Electrical Standardis ing, Test- Kir! (Wheatley) Price & Co. 
Armstrong, Stevens & Co. ing and 8 Kérting 
Avery, W.&T., Ltd, .. Electrical ion Co, .. Sanders, Rehders& Co... 
Endolihie Mig. Oo. Bexby & Warmer Led. 20 
& Wiloox, vo Bngelbert .. 16 I Co... 38 | Schattner Elec, Meter Go., Ltd. 
Back & Manson +s | 2 | Bricsson, M., & Co.,Ltd. .. 57 Dynamo and Motor Gott est)& Mountain, Ltd, 50 
Bailey, W. & Oo. Ltd. --8&27 Brith Engineering 9 Co., Oo. Os, 
ee ler Bros, ee ee oe Belig, Sonn: ee ee 
Bastian Nistor Co, Co.,Ltd... 9 | Ewered & Co., Ltd. « 80 | Laurence, Scott&Co, .. -- "3 | Steel Cond 
oe Lewis's ee G., & Son ee 74 
Bentley & Co, Lister Electric Mfg. Smithson, oe q 
] Telephone Mig. Co. 48 Liverpool Electric Cable Co. Standard V: Works 
Best & Lloyd Fairbairn Lawson Coombe Bar- London Hlectrie Wire Co., Ltd, Steiger, Alph, .. 
Birmingham E'ec, Ftgs. Co., Ld. 16 bour, Lid. 12 | LonsdaleBros., Ltd. .. 3 
Blackwell, R. W., & Co., Ltd .. Falk, Stadelmann & Co., Ltd... Lorrain, Steel Core Concrete Co. 
Bolton, Thos., & Bons, Lea Lundberg, ... Stevens& Barker .. 
Boor, G., & Co. Faraday&Sons - Stewart, D., & Co,, Ltd... 
Braulik, G. Forest City Electric Co. 16 James,@Bon . 22 
Bray, Markham & Reiss, Ltd... 46 | Fowler - “ee Boiler 
British Insulated Wire Uo., Ltd. 6 Foxcrott & ee Macfarlane & Co... = Stirling Co.of U.S.A. .. -- 
British Mica Co.,Ltd... .. Foxcroft, W.M.,&Oo... .. 8 Straus, G., Se 
British Prometheus Co. 31 Frankenburg, Isidor, Mackey’s Elec. Led. 
British Schuckert Kleotric Co... Frederick Crane Chemical Co. Mackie, Co, Sunbeam Lamp Oo., Ltd. .. 76 
British Thomson-Houston Co., Ltd. 7 Fuller-Wenstrom Elec. Mfg. Co, aguire, F ee Sun Electrical Co., Ltd. .- 
British Uralite Co., Ltd. Manlove, &Go., Ltd. Sun Fan Co Ltd, 
Geipel & Lange A ulator Co,, Ltd. .. 
Bumsted & Chandler .. Meldrum Bros. .. Tudor Accum 
Bundechah, J. Go, Lid, 82 | Turner Bros. +» ++ 
Burnand Transformer Co., Ltd.. Glove. W, T.,&Co, Lid. 24 | Middlemisy,W. 
Burnet, Lindsay, &Oo... .. 29 G Milnes, Henry 7 
Gas 99 | Green'& Bonlding Union Mlectrio Oo, 
Canning, W., & Oo. it Batley, Ltd, .. 79 Unsworth, G.B.,4Sons, Ltd... 49 
Carr, Rowland, &Co. .. timshaw & Baxter .. .. Nalder Bros. & Co, 
ch A on 8 Bros. & ‘Thompson, 
am ber. "3 oe oe ee oe 
Ins. Co, 7 
T. Harding, & Co. .. Hall & Co.,Ltd. 59 Newbold’s Machine Too! Co... 51 Ltd, 
Co. .. . Ltd. rs ee ee 
Conduit ‘aed Insulation Co. New Century Aro Lt. Co., Ltd, Insur-. 
Tleotrical Gon Liss | Harris, | Bleotric Storage Co., Ld. 55 
Cowlishaw Valkere & Co., Lad, 55 ‘alsali 
Crompton & Co, Ld, 58 Peeb bles, D, Brace, & Co.” 65 Ward & Goldstone 
51 Henley’s Teleg. Works Co., Ltd. 4]. Machine Synd., Ltd... 18 we 
ee oo He 8. ee ee oe Phoenix namo g. Co., Ltd. 67 Wehr Séhne 
Holden & Brooke .. as 43 Phoenix Weir, G. & J», 
Davey, Paxman & 14 Holt & Willetts Pitkin, J.,& Oo. 8D 
Davis, J, & Sons Derby Hopkinson, J.,& Go, Tid, 29 | Pitkin, J.. Wherem & Borland” 
78 | Borstal Destructor Premier Hleo. Lamp Co.,Ltd. 73 | .. 
Davies, ‘Kenna & ee Howard Conduit Co., Lid. 55 Potter, W:. ee White, Jacoby & Co. .. oe 2 
DeGrelle, Houdret& Co. 30 | Howden, J., & Co. @ 4 
Kerr & Co., Lid. os Hunt & Hess ~-.. ee Proctor, J., Ltd. .. on: 9 & Robi gon, Ltd. 
ee oe oe J. oe ee 
. Co.,Ltd. Ramsden, 15 
Drysdale& Co, .. oe ws Industrial Engineering Co. .. 27 Filter Co. ae 2 . 
TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSFORMERS, &c. 
ARMATURE, FIELD, MOTOR, AND TRANSFORMER STAMPINGS OF 
& wm Prompt Delivery. = s 3 
4.2 = 
a 
= 
© 
CAST & FORGED MAGNETS, EYEBOLTS, COMMUTATOR SEGMENTS, MICA, HIGH RESISTANCE WIRE & STRIP, &o. 
88, BISHOPSGATE ST. WITHIN, 
LONDON, E.C. 
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HEAD OFFICE: 
6. St. Nicholas Bulldings,. 
NEWCASTLE-ON-TYNE. 
LONDON: 

6, Ludgate Broadway, E.C, 
Depéts at: 
MANCHESTER, GLaSGOW and 
BRISTOL. 


GENERATORS up to 200-KW. 


SPECIAL. CRANE MOTORS. 


HARRISON ENGINE CO., LTD., Gross Lane, Manchester. 


Ask for List 10 A. Telegrams: “ Shunt.” Manchester. 


SWITCHBOARDS, 
SWITCHES AND FUSEBOARDS, 


Amd all Electrical Accessories. 


BIRMINGHAM ELECTRICAL FITTINGS CO0., 


National Telephone No. 1607. Telegrams: “ Electrical, Birmingham.” 


REID BROTHERS, 


Electrical and Telegraph Engineers and Contractors, 


MAINS for TOWN LIGHTING 


POWER, TRACTION, &c., 


COMPLETE INSTALLATIONS 


PNEUMATIC TUBES 


FOR TRANSMISSION OF PAPERS, &. 12, WHARF ROAD, 
LONDON LONDON, N. 


HIGH-CLASS ANTI-CORROSIVE 


UBRICATING 


FOR CYLINDERS, HEAVY BEARINGS AND MACHINERY OF ALL KINDS. 


CANNOT CORRODE, “GUM” OR “CLOG.” 


CYLINDER OIL, | GAS-ENGINE OIL, 
MACHINERY OIL, DYNAMO OIL. 


EFFICIENT AND ECONOMICAL. 


Prices, Samples, and all particulars of 


: 
as 
MOTORS up to 230-H.P 
VEN ELECTRIC WIRING 
—. 
> 
q 
ve 
| 
. 


94, Charing Cross Read, W.C 


rive 


RKS, 
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CLASSIFIED INDEX 


OF ADVERTISEMENTS. 


The name; of Advertisers whose announcements are ordered for a series, are entered under any one 
Heading in this Index Free of Charge, but if repeated under other headings, Gd. per week w 


charged'for each additional entry. 


Address Plate Makers. 
Fndolithio Mfg. Co., L' 


Alr Compressors, 
Reavell & Co., Ltd 


Alr Pumps. : 
Kdwards Air Pump Synd cate, Utd. 


Alternators. 
British Thomson-Houston Co., Ltd, 
Brush Electrical Engineering Co. 
Johuson & Phillips. 
l.ahmeyer Electrical Co,, Ltd. 
Dynamo & Motor Co., Ltd, 
Witting, Rborall & Co., Ltd. 


Artists in Metals, 
Waltham & Co. 


Asbestos. 
Cresswell’s Asbestos Co, 


Auctioneers and Valuers, 
(Mechanical), 
Kirk (Wheatley), Price & Co. 


Batteries (Pri 
General Electric Co. 
India-Rubber Co, 

Johnson & Phillips. 
Veritys, Ltd. 


Batteries (Storage. 
A. B. P. Accumulator Co., Ltd. 
Industries Lta. 
Barnard, J 
Chlo~ide Hiectrical Storage Co, 
D.P. Battery Co. 
Electrical Power Storage Co. 
Hart Accumulator Co. 
N.S. Storage Co., Ltd, 
Rov 
Sande hk Rehders & Co, 
Sutherland & Marcuson, 
Tudor Accumulator Co, 


Battery Jars and Porous Celts. 
Doulton & Co, 

Stiff, J., & Sons, 

Price, Sons & Co. 


Bells, 
Croggon & Co. 
General Electrio.Co. 
Veritys, Ltd. 
Wehr, G. Séhne, 


Belting. 
Hendry, J. 
Webb & Son, 


Boller Covering. 
Leroy, F., & Co, 
Lonsdales, 


Boller Mountings and Valves. 
Hopkinson & Co, 


Boilers, 
Babcock & Wilcox, Ltd. 
Davey, Paxman & Co., Ltd, 
Lindsay Burnet & Co." 
Rowland, B. R., & Co, 
Stirling Co. of U.S.A, 
Stirling Boiler Co, 


Bolts and Nuts. 
Armstrong, Stevens & Son, 


Books, 
Lewis’s Library 


Work, &c, 
Consolidated Teleph. Con, & Mfg. Co. 
» & Co. 


Foxcroft, 
Middlemiss, W. 
Cable Drum Carriages. 


Rawlinson & Sons. 


Carbons, 
British Thomson-Houston Co., Ltd. 
Brush Electrical Engineering Co. 
Crompton & Co, 
De Grelle, Houdrét & Co, 
Electrical Co., The, 
General Electric Co. 
Jandus Arc Lamp Co., Ltd, 
Johnson & Phillips 
Planiawerke, 
Veritys, Ltd. 


Casing and Capping. 
Ele Trades Sup 
Trades Su 
General Electric Cu 
J.F. 


Chemicals 
Boor, G., & : 


Circuit (Automatic) 
British Thomgon-Houston Lid. 
eleph. Con, & Mig. Co, 
Geipel & Lange. 

Ltd, 
Clutches, 
Cowlishaw, Valkere & Co, 


Commutator Grinder. 
Phillips Machine Syndicate, Ltd, 


C 
Betis 


Easton & Co,, 
Koning Brow Air Syndicate, Ltd, 
Bngineering Oo., Ltd 


Conduits (Garthenware, 
Doalson 4 Cr, 


Controllers, 
British Thomson-Houston Co. 
Electric Controi.er & Supply ae 
Tahmever Plectrical Co., Ltd. 
Sturtevant Engineering Co, Ltd, 
Witting, Eborall & Co., Lid. 


Conveying tant, 
Graham, Morton & 


Destination Indicators. 
Aldred & Bevan. 


Dust Bellows. 


Kraushaar, A. 


amos. 
British Schuckert Blectric Co. 
British Thomson-Honston Co., Ltd, 
Brush Electrical Engineering Co. 
Churton, T. H., & Co, 
Crompton & Co. 
Crypto Works Co., Ltd, 
Electrical Co., The. 
Electromotors Ltd, 
Ferranti Limited. 
Fowler & Co, 
General Electric Co. 


Holmes, J. H., & Co, 

Industrial | Engineering Co, 
Johnson & Phillips, 

Lahmeyer Electrical Co., Ltd. 
Lancashire Dynamo & Motor Co. ,» Ltd. 
Mackie, W., & Co. 

McClure & Whitfield. 

Newton Elec. Engineering Works. 
Newton Bros, 

Peebles, Bruce, & Co. 

Phoenix Dynamo Mfg. Co., Ltd. 
Scott, Ernest & Mountain. 
Veritys, Ltd. 

White, Jacoby & Co 

Witting, Eborall & Co., Ltd. 
Union Electric Co, 


Dynamo Brushes, 
British Thomson-Houston Co, 
Potter & Co. 
Veritys, Ltd. 

Eboaite. 

Carson & Evans. 
Scottish Vulcanite Co. 
Traun, Heinr., & Sons. 


-  Blectric Novelties. 
Wright, A. J. 

and 

(Elect 

Belliss & Morcom, Ltd. 
British Thomson-Houston Co., Ltd. 
British Schuckert Electric Co. 
British Westinghouse Electric Co. 
Brush Electrical Engineering Co. 
Callender’s Cable & Construction Co, 


, Ltd, 

Electric Construction Co. 
Electrical Co., T 
Fairbairn Combe Barbour, Ld. 
Ferranti Limited, 
Fowler, John, & Co. (Leeds), Ltd. 
General Electric Co. 
India-Rubber & Telegraph Works 
Johnson & Phillips. 
er Electrical Co., Ltd 

ire Dynamo & Motor Co., Ltd. 
Alliott & Co. 
Mather & Platt. 


Reavell & Co., L 

Reid, Bros, 

Roche, J. Js, & Oo. 

Royee, Ltd, 

Sandycroft Foundry Co., Ltd. 
Scott, Ernest, & Mountain Ltd. 
Western Electric Co, 

White, J. G., & Co. 

Witting, &Co., Ltd. 


Engine Fittings, 
Bailey, W. H., & Co. 
Korting Bros, 


Engines for Light. 
Allen, W. H., Son 
Alley & Maclellan, 
Anderston Foundr 
Andrew, J. B. H., a, 
Belliss 4 Morcom. 
Brush Bleotrical neering Co. 
Browett, Lindley & 
Bumsted & Chandier. 
Oampbell Gas Co., Ltd. 
Easton & Co., 
Coombe Barbour, 


Limised, 

Howden, J., & Co, 

National Gas Kagine. 
Ransomes, Sims & Jefferies 
Reavell & Ltda 

Boott, Benost, & Mountain, hed, 
Atewart, D., & Co., Led, 
Willans & Robinson, 


Bngines (Pumping). 


Bollisa & Moieom, Utd, 
Dryadalo & 


Experimental Engineers, 
Kesnor, Thos , & Co. 


Fans. 
Falk, Stadelmann & Co., Ltd. 


Feed Water Filters. 
Rankine Patent Feed Water Fi'ter 
Co. 


Feed Pumps. 
Scott, Ernest, & Mounta n, Led. 
Weir, G. & J. ; 


Mosser & Mitchell. 


Fireproof Material. 
British Uralite Co. 


Fittings ‘Electric Light). 
Accessories Mfg. Co. 
& Froud. 
Rest & Lloyd. 
Electrical F.ttir gs Co. 
Croggou & Co. 
Davis, Kent & Stewars. 

s, J. & Sons (Derby), F.td. 

& Smith. 
Flectrie and General Stores Co, 
Electrical Co., The. 
Evered & Co., Lid. 
General Co. 
Keep, R. 8., & Co 
Faraday & Son. 
Lundberg, A. P. 
McGeoch, W., & Co., Ltd, 
Straus, G., & Co. 
Tucker & Co. 
Marsh & Co., 


Veritys, Ltd. 
Forgings. 
Jenkins, R. 
Fuel Economiser, 


Easton & Co., Ltd, 
Green E., & Son, Ltd. 


Furnaces & Draught Apparatus 
Claridge & Co. 
Horsfall Destructor Co, 
Meldrum Bros. 

Fuse Wire. 
Macdonald & Co, 


Gears. 

Angus & Co, 
Dixon, W. F. 

Generators. 
British Thomson-Houston Co., Ltd. , 
Edison & Swan U.E.L, Co. 
Lahmeyer Electrical Co.. 
Witting, Eborall & Co., Ltd. 


Glass. 
Edison & Swan U.E.L. Co. 
General Electric Co. 
Veritys, Ltd. 
Hammers 
Pilkington, P., Ltd. 
Heating Apparatus. 


British Prometheus Co. 
General Bievtriv Uo. 


india-Ru 
India-Rubber, G.P. & Tel. Works Co. 


Induced Draughts. 
Sturtevant Engineering Co., Ltd. 


Training Inst. 


Instruments (Measuring. 
British Schuckert Electric Co. 
British Thomson-Houston Co., Ltd. 
Bundschouh, J. 

Consolidated Teleph. Con. & Mig. Co. 
Electrical Co., The. 

Everett, vambe &-Co. 

Evershed & Vignoles, Ltd. 

Foxcroft & Duncan. 

General Electric Co., Ltd. 

Johnson & Philli 


Insulating Material. 
Carr, Rowland & Uo, 
Hunt & Hess 


insurance, 
Law Accident Insurance 
National Boiler & Gen). Ins. Co, 
& General ins, Co, 

& more, 
& Co. On 
Turner Bros 


Hoeathman & Co, 


(Contimnaed on Next Page.) 


(Are’, 
Are 


samps, 
British Schuckers Electric Co. 
Brockie Pell Are Lamp, Ltd. 
British Thom-on-Houston Co., 
Brush Electrical Engineering Co. 
Crompton & Co. 
frake & Gorham, 
Fidison & Swan U.F.1.. Co, 
Flectrical Co., The. 
Foxcroft & Duscan, 
General Eleotsio Co. 
Jandus Arc Lamp Co., 
Jobnson & Phillips. 
Peebles, D., Bruce & Co, 
Smithson, Sharpe & Co, 
Veritys, Ltd. 
Wharam & Borland, 


Lamps (Incandescence’. 
British Thomson-Hoaston OCo., Ltd, 
Engineering Co. 


Leta, 

ison & Swan U.E.L. Co. 
Electrica] Co., The. 

Gabriel & Angenault, 

General Electric Co. 

Goossens, E., Pope & Co. 

Mackeys’ Electric 1 Lamp Co. 

Philips & Co. 

Premier Elec. Lamp Co., Ltd. . 
Sir Hiram Maxim Elec. and ting. Co. 
Sunbeam Lamp Co. 

Veritys, Lud. 

Zurich Incandescence Co. 


Lamp Hoists. 
Abbott & Gu. 


Lead Smelters. 
Pass & Son, Lad, 


Lifts and Accessories. 


Fastonw & Co., Liu. 
& Willette. 
Waygood & Otis, Ltd. 


Lightning Arresters. 
Wehr Sohne. 


Lubricants. 
Engelbert & Co. 
Stein Bros. 
Wilcox, W. H., & Co. 


Manulacturing Electrictans. 
British Thursson-Houstes Uv., 
Brush Elect. ical Engineering 


W., & Co, Lad. 

Scott, Eraest, & Led. 
Ward & Goldston: 

Witting, Ebora!l Co., Ltd. 


Metallic Packing. 
Green & Boulding. 


Metal Polishing Paste. 
Smith, Geo., & Son. 


Greenwood & Batley, 
Haigh & Co. 
Hall, J. P., & Co, ies 
Hartnell, Wilson. 
Croggon & Co. « 
— Easton & Co., Ltd. 
Electrical Co.. The. 
Foxcroft & Duncan. 
3 Heywood, 8. Ti. 
Jaeger Bros. 
‘ohnson & Phillipe. 
é 
Bastian Meter Co... Lad. 
‘ Green & Boulding. British Thomson-Houston Co. Ltd gi 
Elec. Eng. Inst, Corres. Instruction. jectrical ine. 
: Moy, EB. Ltd. Johnson & Phillips. 
7 Reason Mfg. Co., Ltd. Reason Manufacturing Co., Ltd oA 
Schattner Electricity Meter Co. 
Baxter R. & 8. 
1D, British Mica Co., Ltd 
— if Wiggins, F., & Sons. gers 
| Motors. 
} Kelvin & James White, Ltd. British Thomson-Houston Co., Ltd. . 
Hi Nalder Bros. & Co. Brush Electrical Engineering Co. a 
Nalder Bros. & Thompson Ltd. Crypto Works Co., Ltd. = 
Electrical Co., The. 
insulators, ohnson philips. 
i Doulton & Co, 
| Gebruder Adt., Ltd, Langdon-Davies Motor Co. ve 
Johnson & Phillips. Lister Electric Mtg. Co. 
Price Sons & Co. Peebles, D. 
Btiff Sons. Rhodes Electrical Mig. 
Soott, Ernest, Mountain, Led, 
Brevens & Barker. 
San Blectrical Co. 
Walsall 
Witting, 
Briush Thomeon-Houston Oo., Lad, 


xviii 


THE ELECTRICAL REVIEW 


(June 26, 1908, 


CLASSIFIED INDEX OF ADVERTISEMENTS Continued from Page 17). 


Cans and Filters. oom Pipes. Tools, &c. Vuicanite. 
Sona. Aiton Son & Evans. 
Walla, & 00, Dore & Co. Comb Oo, 
Grimshaw & Baxter. Vulcanite Co. 
Haigh, W. B., & Go. P Nowbold's Machine Tool Co, 
Derby & Co. Reiss & Martin. Weighing Machines. 
Baison & Swan U.E.L. Oo, Selig, Sonnenthal & Co. 
Stokers. Tool & Electrical Co, Avery, W. & T., Ltd. 
Brith's Engineering Co 
Johnson & Phillips (W: Wire (Covered) 
‘ood and Iron). A 
Blackwell, R. W., & Co, Insulated and Helsby Cables, 
Porcelain Appliances, Easton & Co., Ltd. British Thomson-Houston Co.,Ltd. Utd. 
Teleph. Mig. Ltd. ae Co, 
Con. & Co. Consolidated Tel Con. & . Co 
Dorman & Smith. Dick Kerra Hlectrical Co., The. 
Hanke Superheaters. Tram Carriage Works, | Seneral Co 
Sti, J., & Sons. Easton & Co., Ltd, Glover, W. T., & Co., Ltd. 
General Hlectric Co., Ltd. Garnett, W. T., & Co. 
MoGeoch, W., & Co., Ltd. Henley’s, W.T., Telegraph Works Co, 
Pulleys. Switchboards. Veri On. 
Pulley and Mill-gearing / British Schuckert Rlectric Co London Blectric Wire Oo. 
Thomson-Houston Co., Ltd. Macdonald & Co. 
Bonds. Consolidated Con. 
Thomson- Houston 8t. Helens Cable Co. 
Foxcroft & Duncan. Burnand Transformer Co., Ltd. U , G. B., & Sons, 
Electric Co. Works Co., Li Veritve, Ltd. 
Railway Signals. Johnson & Philli J Ward & Goldstone, 
. MeGeosh, & Co.. 
Sturtevant nt Engineering Co., Ltd. Wire (Uncovered), 
Gonectidercd Teloph. Con. & Mig. Co. Bolton, T & Sons, Ltd, 
Os. Bray, Markham & Reiss, Ltd. Steiger, A. Mag F. Z. 
Brrush Thomson-Houston Co. & Co, 
Screws. Brush Electrical Engin Co. Smith & Go., F. 
Con. & Co. Varnishes, &c. 
Teleph. Con. & Mig. Co. Tassaosl Teeessteoion Oe. Edison & Swan U.E.L. Co. Wire Covering Machinery. 
Ross, Courtney & Co. & Place. Crane, Fred., Chemical Jobnson ips. 
Veritys, Ltd. 2 Standard Varnish Works. 
Wiring Systems. 
British Schuckert Electric Telephones. tilating. American Circular Loom Co. 
Johnson & i spe Berliner Telephone Mfg: Co. Ven Armorduct I.E. Conduit Co. 
fLeleph. Con. & Mig. Co. & Morcom, Ltd. Conduit and Insulation Co. 
Croggon & Co. Keith, Jas., & Blackman Co., Lid. General El ic Co. 
Ericsson, L. M. & Co., Led. Matthews & Yates, Ltd. Howard Conduit Co. 
& Son. General Electric Co. Sturtevant Engineering Co., Ltd. Mavor & Co . 
Harm, A. £., & Co. Veritys, Ltd. - Sun Fan Co., Lid. Simplex Steel Conduit Co. 
Western ElectricCo. Veritys Ltd. Steel Core Conduit Co. 


Miscellaneous Announcements relating te Situations, Articles for Sale and Wanted, $c , appear on page 33, gc. 


PHILLIPS PATENT AUTOMATIC 


As supplied to the Royal Arsenal (Woolwich), the Crown Agents for the Colonies, 
the General Post Office, Manchester Corporation, and the Principal Electric 
Light Installations in London. 


NO MOTOR REQUIRED. 


DRIVEN DIRECT FROM COMMUTATOR. 


Patented in all Foreign Countries. 


PRIGES AND PARTICULARS O# APPLICATION TO 


THE PHILLIPS MACHINE SYNDICATE, 


794, SALISBURY HOUSE, LONDON WALL, LONDON, E.C. 
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LARGE AND WELL ASSORTED STOCK. KEPT OF 


ALL HIGH WIRING SUPPLIES 


Latest and Most Improved Patterns. 


LOWEST PRICES jor 
THOROUGHLY GOOD ano 
RELIABLE ARTICLES. 


Speciality: Best British 
Manufacture. 


MAKERS 


ELECTRIC 
LIGHT FITTINGS 


in Brass and iron, ali Styles and Finishes. 


SWITCHES 


‘See our New Pattern HV Fuse Board. 


* BEST TYPE ON THE MARKET. 


Also MAKERS of 


Electric Bell Fittings, Telephones, Lightning Conductors. 


ON ADMIRALTY AND WAR OFFICE LISTS. 


FOUNDRY 


Works :—GLASGOW & MIDDLESBROUGH. 
Patent Enclosed Engines for 


ELECTRIC LIGHT POWER 


Forced Lubrication. 
Most Perfect Governing. 
Accessibility. 


Efficiency. 
_ Economy. 
Durability. 


LARGE NUMBERS AT 
WORK AT HOME AN 
ABROAD. 


400 H.P. ENGINE AND GENERATOR. 
ses 52, LIME STREET, E.C., and 
Lendon Addresses:i; ‘VICTORIA STREET, 


- 
° 
-* 
% 
SWITCHBOARDS 
= 
Py LATEST CATALOGUES POST FREE ON. RECEIPT OF TRADE CARD. ae 
Works: 230, UPPER THAMES STREET, LONDON, E.C. 
rir? 
cae 
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FARADAY & SON'S 


Electric Light Fittings. 


IN PICTURESQUE & CLASSIC FORMS. 


* Showrooms & Works (Extended) 
2,3 & 4, BERNERS ST.. OXFORD GiIRGUS, 


Ww. 

ELECTRICAL INTERLOCKING.  cersrat’ 
The Board of Trade have again and again urged the necessity of combining the " Lock" and “ Block " systems by actual connection between the Telegraph 


SAXBY & FARMER, Ltd., Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, N.W. 
Manufacturers of Rithoay Signals, Cabins, Interlocking Lovers, Block Instruments, and Signal Work of every deseription, Blectrieal and Moshanteal, 


BRUSH MOTORS 


WILL SAVE YOU 


TIME SPACE AND MONEY 


Write for our LATEST List 


The BRUSH ELECTRICAL ENGINEERING 


CO LD 
106 to 112 Belvedere Road, LONDON, S E. 


(South end of Charing Cross footbridge) 
AND 


Falcon Works :—Loughborough, Leicestershire. 


/FXHIBITION, 


AGRICULTURAL HALL, LONDON. 
June 320th to July 7th, 1903. 


: SPECIAL CENTRAL POSITION 


J. HOPKINSON & CO., LTD., Huddersfield, will exhibit at above a variety 
of Patent Safety Boiler Mountings and Valves for all purposes. 
INSPECTION INVITED. 


J. HOPKINSON & CO., LTD., 


165, QUEEN VICTORIA STREET, LONDON. EC. - | 41, BOTHWELL STREET, GLASGOW. 
Vaivestem,” London. TELEPHONES : Bank, London. 


Hopkinsons,” 1555 Argyle, Glasgow. 
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Main Switches. 


CIRCUIT BREAKERS 


Reliable, will 
not Stick. 


»>4 


Are giving 


Send for 
List of Users Complete 
and Circular Satisfaction 


Post Free. ” wherever adopted. 


Mr. J. GRAY, 


A.B.P. POR 


STORAGE LAMP TESTING. 
BATTERIES 


A SUPPLIED TO THE FOLLOWING: 
CENTRAL STATIONS. PRIVATE INSTALLATIONS 


MEXBOROUGH | WYNYARD PARK 
WORCESTER ESCRICK PAKK 
OBAN WYKEHAM ABBEY 
DARTFORD SWARLAND HALL 
BARNSTAPLE SELABY HALL 
LEVENSHULME PLAISH BALL 
SALTBURN BIDDICK HALL 
KEYNSHAM DINSDALE HALL 
DOLLAR SHOTTON HALL aS 
MELROSE EASBY HALL 
Shows the exact Watts taken by the Lamp 
ELLAND BLACKPOOL WINTER irrespective of the Voltage. 
GARDENS, &. 
peter Dead-beat, Accurate, Portable. 
A.B. P. ACCUMULATOR 60., Liv. 
STOOKTON-ON-TEES. 


LONDON OFFICE :—39, Victoria St., Westminster, 8.W. 
AGENT: 


19, Waterloo Street, Glasgow. 


EVERETT, EDGCUMBE & 60., 


151—152, GREAT SAFFRON HILL, 


Telephone: 1052 Holborn. HOLBORN CIRCUS, ec. 
Telegrams: EVERGENDOS, LONDON.” 


@ 


UME and LONDON 
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BROWN &C 


London Office : 


26, 1908. 


Saw 73 to 85, McAlpine St., GLASGOW. 


Box 
667 Argyle, Telephone No. 567. 


CABINET AND WOODWORK 


FOR ELECTRICIANS 


IN PLAIN AND FANCY WOODS. 


BEST MATERIAL and FINEST FINISH. 
SEND FOR QUOTATIONS. 


SPECIAL QUOTATIONS FOR CUSTOMERS’ OWN PATTERNS ON 
RECEIPT OF DRAWINGS OR SAMPLES. 


Telephone Ros, 600 


ARCHIBALD CAMPBELL, 2/, Chancery Lane, W.C. 


STOCKS KEPT IN LONDON. 


The 
“ARC LAMP’ Hoist. 


A small hoist with 
detachable handle, ratchet 
and brake, specially de- 
signed for ‘‘ Arc Lamps,” 
but equally applicable to 
any light weight that re- 
quires to be left suspended, 


taken away the hoist is 
locked. 


Size, 5° by 6” by 7°. 
Weight, 20 Ibs. 


Consumers. Handles 28. 6d. extra. 


ABBOTT & Co. (Newark), Ltd., 


Ropal Houlton Potteries. 
PLUMBAGO (RUCIBLES 


For Melting 


Brass, Copper, 
Malleable Iron, 

Steel, Antimony, 
Gold, Silver, &c. 


LIVERPOOL, MANCHESTER, 


DOULTON & CO., Limited, 


LAMBETH, LONDON, 8S.E. 


CYLINDER DUST BELLOWS 


(Patented), 
NO MORE SHORT CIRCUITS IN CLEAKING ELECTRICAL MACHINE RY. 


USED THE WORLD OVER. 


Inveated and manufactured by AUGUST KRAUSHAAR. 

For sale in six different sizes by the leading electrical and technical 
supply houses, type foundries, hardware, machine and piano supply 
houses in the country. 

These Bellows have no metal mountings, the nozzle as well as body 
is made of wood, precluding short circuits or injury of any kind. They 
are very light and almost indestructible. Produce with one stroke 1°5 to 
$520 cub.-dec. of strongly compressed air which removes all dust par- 
ticles from the most inaccessible places. 


AUGUST KRAUSHAAR, Hanau a/m. (Germany), 155. 


Catalogues and Samples are sent only to Agents. 


INSURANCE OF ELEGTRIGAL PLANT, 


Law Accident Insurance Society, 


Limitea, 
Head Office: 215, STRAND. 


Authorised Capital - -  £1,000,000 
Subseribed Capital- - £917,625 - 


INSURANCE and INSPECTIONS 


DYNAMOS, MOTORS, GAS, OIL and 
STEAM ENGINES, BOILERS, ELECTRIC 
and HYDRAULIC LIFTS. 


INSPECTIONS BY EXPERT ENGINEERS. 
Prospectuses and Rates upon Application. 


Electric Light Cable & Wire Stranding Machinery. 
‘Silk, Cotton and Rubber Covering Machines. 
Braiding Machines. Cord Making Machines. 
Winding Machines. Wire Spooling Machines, 
Measuring Machines. Vulcanizing Plants. 


HEMP GORD ROPE LAYING MACHINERY. 


Bread Sirest House, New Bread Street, 
Ed. Bran 
Telegraypbic Pusexes, Loxpos.” 


STONEWARE CONDUITS 


INSULATORS 
Por ELECTRIC LIGHT MAINS 


SUPPLIED RECENTLY FOR 


GLASGOW, PRESTOX, i 
DUNDEE, NORWICH, 
WESTMINSTER, 
ST. PANCRAS, LARGE 
RICHMOND. 

STOCKS OF POROUS 


CELLS, BATTERY JARS, 

TELEGRAPH AND TELEPHONE 
INSULATORS, 

VITRIFIED LEADING-IN TUBES, 


&e,, &e., he, 
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LARGE STOCKS. 


FRANKENBURG, 


GREENGATE RUB 


ER AND CABLE WORKS, SALFORD, 


LAURENCE 


NOR WiICE:H. 


PROMPT DELIVERIES. 


MAKERS of 


DYNAMOS & MOTORS. 


BLECTRIG HOIST, 
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Tested 30,000 Volts. 
LARGE STOCKS KEPT. 


Contracts completed and in hand for 


EXTRA HIGH TENSION CABLES 


One Low-Tension Cable Contract just 
completed amounted fo £150,600. i 


MINING CABLES, Sheathed with Leather 
instead of the usual Metal Armouring. 


LEATHER 
SHEATHING. 


PATENT _ 
—"IREPROOF 
BRAIDING. 


FLEXIBLE. FIREPROOF. NON-METALLIC. DURABLE. 


OUR RECORD FOR RELIABLE GABLES EXTENDS OVER 15 YEARS. | }- 


| 


Also Accessories :— | 
Joint Boxes, Feeder Pillars, Frames and Covers, | q 


Trough Compounds, Jointing Compounds. 


Works: TRAFFORD PARK, MANCHESTER. 


Telegrams : “ CABLES, MANCHESTER.” Telephone 411, 1187, 3049, 4927, MANCHESTER. 
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Ad 


Tome 


LONDO 


EXPRESS LIFTS 


| 
The SIMPLEST, most RELIABLE, ECONOMICAL and UP-TO-DATE 
Machines on the Market. 


QUICK DELIVERIES OF STANDARD SIZES. 


BRITISH BUILT THROUGHOUT. 


: 19 now on order for the New Midland Grand Hotel, Manchester. - 


EASTON & COMPANY, LIMITED, 
BROAD SANCTUARY CHAMBERS, 


Westminster. 


TELEGRAMS“ Installation, London.” TELEPHONES—205 & 255 Dalston. 


The CONSOLIDATED 
ELECTRICAL COMPANY, 


CAPITAL 
Offices & Works: NORTHAMPTON GROVE, ‘LONDON, N, 


MAKERS OF 


ACCESSORIES FUSES | MICROPHONES. TELEGRAPH INSTRUMENTS 
AMMETERS FUSE CASES RESISTANCE APPARATUS | TELEPHONES 
AUTOMATIC CUT-OUTS | GENERATORS RHEOSTATS TELEPHONE APPARATUS 
BATTTERIES ‘INDUCTION COILS) SCREWS TELEPHONE CASES 
BATTERY BOXES _| INSTRUMENTS SECTION PILLARS . TELEPHONE EXCHANGES 
BELLS INSULATORS SOUNDERS . | TRACTION PANELS 
CABINET WORK ‘| JUNCTION BOXES SWITCHBOARDS TRACTION SWITCHES 
CIRCUIT BREAKERS. LAMPHOLDERS SWITCH CASES TRANSMITTERS. 
CUT-OUTS LIGHTNING ARRESTERS | SWITCHES | VOLTMETERS 

FEEDER PANELS LINESMEN’S TOOLS SWITCHGEAR paws 

FIELD SWITCHES MAIN SWITCHES. . TELEGRAPH CASES 


SWITCHES AND SWITCHBOARDS | 


AND ALL OTHER SWITCHGEAR FOR ELECTRIC 
LIGHTING, POWER, AND TRACTION PURPOSES. 


i THR ELECTRICAL REVIEW SUPPLEMENT. 
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Scrott, Braprorp.” 


Telephone No. 48, 


BARKEREND MILLS, 


MANUFACTURERS 


BRADFORD, YORKSHIRE. 


oF 


‘The “4$croll Diamond” 


Vulcanised and Pure Rubber Insulation Electric Light Wires” 


and Cables, Flexible Cords, 


Dynamo Wires, Instrument: 


Wires, Beit Wires, &c., &c. 


Spooialities 
FLEXIBLE CORDS, 
DYNAMO WIRES, ~ 
SILK and 


COTTON COVERED Gli 
INSTRUMENT WIRES, 


Sill 


TRADE 


We have recently seavehdaa from 
Messrs. W. T. Glover & Co., of Salford, 
a large quantity of Silk and Cotton 
covering machinery, and are in a 
position to turn out Dynamo and 
Instrument Wires promptly, and of 

the very: best quality at lew — 


why 


MARE. 


SAMPLES AND PRICE LISTS ON APPLICATION. 


CONTROLLERS 
REVERSING MOTORS. 


We Olalm the following Advantages 


1. No Reversing Switch. 


2. Reversal and Control 
by one movement of 
single lever. 

3. All Resistances con- 
tained in case, giving 
very compact ar- 
rangement. 

4. Magnetic blow-out 
upon all sizes. 

5. Only wei terminals to 


8. On account of ease in- 
reversal and control, 
and small space oc- 


cupied it is 
kee suitable for ma- 
chines with several 
(PATENTED.) motions controlled 


by separate motors. 


. VICTORIA STREET. LONDON, 8.W. 
(AND CLEVELAND U.S.A) 


ADDRESS PLATES 


TABLETS. MADE. ~:: 
FOR ALL, PURPOSES. 


ENDOLITHIC MFG. co. 
61: FORE STREET. LONDON ec | 


ELEGTRNG WIRE CASINGS 


BLOCKS, CLEA BOARDS for SWITCHES 
and to Any Design. 


ACCUMULATOR. CASES, 


BATTERY BOXES, 
MADE TO ORDEE ON SHORTEST NOTION. 


& G. HARRIS, . 


Timber Merchants and Mealding Manafacturers. 


YARDS WILSON STREET, FINSBURY, E.C. 


07. Snows Fields, N St., Boro, 5.E. 
Palmer Ra, Green BETHNAL GREEN, 


AL all 


JOHNSON &- PHILLIPS, 


14, Union Court, Old Broad Street, £.C., and Chariton, Kent. 
How Dopét—37, KING STREET, COVENT GARDEN, W.C. 


| RUBBER. SILK & COTTON BBER. SILK & COTTON COVERING. 
LORRAIN, mime J. G. LORRAIN, MIEE.. MIME. 


Bremineuam, 61, 
Makers of the most modern machines for 

No London, Ceo 
PATENTER’S BOOK.” Post Free 


CABLE MAKING. CABLE LAYING. 
STRANDING. BRAIDING. 
TAPING. WINDING. 
COMPOUNDING. ; LAPPING. 


18 COPPER OR BRASS, - 
For Electrical Purposes. 
KAYE & SONS, LTD., Lock Works, LEEDS, 


and 93, High Helborn, LONDOR, 


SEAMLESS OIL CAN 
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SIR 
HIRAM MAXI 


ELECTRICAL AND 
ENGINEERING CO,_ 
LIMITED. | 
Works: 
Gillingham Street, Victoria, S.W. 
Telephone 731 WESTMINSTER. 


Offices: 
65-7, Gracechurch St., London, E.C. 


MANUFACTURERS 
OF THE 
CELEBRATED 


LAMP 


AND ALL TYPES OF 
Electrical Accessories. 


Engineering Department: COMPLETE ELECTRIC POWER STATIONS EQUIPPED. - 


THE NEW 
HIGH VOLTAGE 


MAXIM LAM 


is being everywhere 
favourably received. 


Suitable for Running in any 
Position, 
Horizontal or Otherwise. 


means a 
LONG AND EFFICIENT LIFE. 


Prices 


Large Small 
Quantities. 


THIS DESIGN IS REGISTERED. 


THE PERFEST REDUCING VALVE. : 


Ro Bubber. Entirely 
No Stuffing Bexes. 
List Post Free on Application, 


"WRITE FOR 
FREE 
‘Can 


CAN | BECOME 


a 
; 


This book costs you nothing 
the course 
and be the 


thousan 


e can 

you 8 surely ought 

to be important enough for you to write ws for iarther 
Mechan’ ineexing, Steam mecring, Me- 
chanical Telephony, Electric 

Electric Mot 


Lighting, Electric way orman’s 
Course, Short Electrical arse, Dynamo Tenders 
Course, X-Rays, Mathematics. Testimonix] letters 
from students in Great Britain and all over the World. 

Eteotrical Eng Institute of Correspondence Ins’ 
Dept. 8, 240, West 28rd Street, New York, U.S.A. 


Thomas A. Edi : *Teansider the Elestrical Enginee? 
I Stitute as conductéd by Messrs. Wetaler and Martin to beos 
Great value to those who desire an electrical education.” 


‘ALONG “TREATED” FILAMENT. 
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SANDYCROFT FOUNDRY CO., Lid., 


WESTERN ELECTRIC 


COMPANY... 


CEILING, CONTINUOUS. 
BRACKET, CURRENT 

AND DESK GIRGUITS, 
FAN MOTORS, 10, 500, 


WRITE FOR CATALOGUE. 


CITY OFFicE: Tologranis RELAY, LONDON. WORKS : 
171, Queen Victoria St., E.C. Telephone Nos. 418 Bank, 2388 Central, N. Woolwich, £é. 
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LINDSAY BURNET CO., 


Moore Park Boiler Works, GOVAN, 


DRY-BACK BOILERS 


NOTED for High Efficiency, and for 
Great Economy in Up-keep. 


L. BURNET & CO., have made a Specialty of ‘Use Boller. fae 
many years, and offer them for all pressures up to 
260 ths. per sq. in. 


FEED HEATERS. 
Our “Patent Century” Type. 
INQUIRIES AND CORRESPONDENCE SOLICITED, 


GAS ENGINES, 


Telegrams BURNET, GLASGOW.” 


160 Brake-H.P. PRODUCER GAS ENGINE. 
The Engine Illustrated Is fitted with Water-Cooled Piston and Exhaust Vaive. 


THE CAMPBELL GAS ENGINE CO., 


MALIFAX, ENGLAND. 


London Office :—114, Tooley Street, E.; Glasgow Office:—104, Bath Street. 


PATENT WATER-TUBE 


SAFETY STEAM BOILERS 


over 3,900,000 H.P. use, 


1,000,000 H.P. of which are installed in 


Electric Light & Traction Stations. 


200 Plants equipped in Great Britain and Ireland alone. 


COMPLETE STEAM PIPING INSTALLATIONS AND ALL 
BOILER HOUSE ACCESSORIES. 


rices: Oriel House, Farringdon Street, London, E.C. 


Works :—RENFREW, SCOTLAND. 


Bascoce & Wiicox Firrep with SuPERERATER. 


— 
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SCHIFF & COo.’S 


Are Lamp Carbons for OPEN and ENCLOSED Types MARE, 


Are Acknowledged to be among the Best in the Market 


The G quality is made for a 
consumption of from j in. to 1 in. 
per pair per hour, and our W and 
A Alternating and Enclosed Arc 
Lamp Carbons are not surpassed 
| for light and absence of ash. 


The “SHIP” Carbons take 
a less number of Watts. per 
candle-power without diminu- 
tion of the Arce than those of 
other makers. 


FOR PRICES APPLY TO- 


DE HOUDRET & 130, LONDON WALL, LONDON, E.0. 


Sole Agents for & Cows “Ship*® Garbons. 
@elephone: London Wall 1858. ‘elegraphic Address: “ Lonpow.” 


EVERED 


ELECTRIC LIGHT 


To Suit all Styles of Decoration. 


DRURY LANE, LONDON, W.C. 
SURREY WORKS, SMETHWICK. 
‘BARNET WORKS, BIRMINGHAM. 


NEW CATALOGUE 
| READY 
IN APRIL 


Manufacturers of 
Everything in Connection 
with the 

Electrical Trade. ~ 


THE TRADE ONLY SUPPLIED. 


WHITFIELD, 


STOCKPORT. 


MERSEY DYNAMOS 
+’ and MOTORS. 


Telegraphlo Address :—‘‘ MOTORS, STOCKPORT. 
Telephosa No. 180. 
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ELECTRICAL COOKING 
AND HEATING 


HE illustration: shows our No. 4a Hot 
Water Jug with bettom part removed 
and Patent Ring Element in position. 
Practically the whole of the heat generated 
passes at once into the contents of the 
vessel. THE EFFICIENCY of all appara- 
tus is extremely high, and the various 
utensils are guaranteed for a period of 
12 months from date ef leaving works. 


THE ONLY STRIP SYSTEM MANUFACTURED. 


Most Complete and Most Efficient 
System on the Market. 


FULL PARTICULARS FROM THE 


British Prometheus Co., 


18, LONDON ROAD, L70., 
Kingston-on-Thames, 
‘ 


SOMETHING 


TYPE OF ALL SIZES. 
Works and Head Offices: ASHTON-under-LYNE, MAN CHESTER. 


WRITE FOR ILLUSTRATED CATALOGUE, 


London Showroom: 75a, QUEEN VICTORIA ST., E.C. 
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THE “PORTABLE.” 
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DIRECT-WORKING 


THOROUGHLY 
RELIABLE. 


GOOD 
. WORKMANSHIP. 


EFFICIENT. 


DESK SET. 


TWO GOOD 


WALL SET. 
24/<. 


LINES. 


THE 


ELEPHONES 


FOR CONNECTING TO 
EXISTING ELECTRIC 


BELL WIRES. 


THE “KITCHEN.” 
10/6 


18/- 
THE 


ENERAL ELECTRIC CO.,LTD. 


71, Queen Victoria Street, LONDON, E.C.. 


And st MANCHESTER, GLASGOW. BIRMINGHAM, NEWCASTLE, DUBLIN and CARDIFF. 
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‘Provinces, or Port Elizabeth, will disqualify any candidate. 


WHEATLEY KIRK, PRICE & CO. | 


TRAMWAY: AND ELECTRICITY SUPPLY VALUATIONS. 


Poriodical Valuations, Stocktakings and Reports for DEPRECIATION, 
conformity with the Acts. 


Valuations and Arbitrations for transfer under local or other powers. 
. Sales or Purchasesof Entire Undertakings oy Private Treaty 


46, Walling Street, Queen Victoria St., London, E.C., 


And at Albert Chambers, Albert Square, Manchester. 


Telephones :—6077 Bank, London. 8218 Central Manchester. 
Telegraph Addresses:— Indices, London.” ‘Indicator, Manchester.” 


SITUATIONS VACANT. 


; to certain firms 
lastructions to that effect should be sent to the of the 
Ruvizw, who will do his best to carry out such instructions. Letters of 
ts cannot in such cases be returned to them, nor ean the names of 
using a number or a nom de plnme in any way be disclosed. 


Original Testimonials should never be sent, 


THE MUNICIPAL CORPORATION OF FORT ELIZABETH. 
Appolatment of Electric’ Lighting Engineer. 


HE undersigned are, by cable, authorised to receive from 
gentlemen, not over 40 years of age, applications in detail for 
the above appointment. 

The candidates must be. qualified and capable to (a) design-a 
scheme for the lighting of the town and the snpply of electricity 
for private purposes; (b) supervise the installation of the whole 
plant ; «(¢) act as Resident Municipal Electrical Engineer, dis- 
charging’ such duties as are usual in similar appointments under a 
British Corporation. 

The officer appointed will be required to devote the whole of his 
time to the duties of the office, and to enter into an agreement to 
remain in the service of the Corporation for a period of not less 
than three years. 

The salary to be paid is, for the first year, £600, and rising by 
annual increments of £50 to £750. 

The Corporation will supply the officer appointed with a first- 
class passage from London to Port Elizabeth. 

Canvassing, personally or otherwise, whether in London, the 


There is uo special form of application ; but each candidate is 
required, in addition to his professional status and his age last 
birthday, to set out in detail-where he was educated, to whom he 
was articled, the appointments he has held (and these in chrono- 
logical order), and to enclose copies (not originals) of not more 
than six testimonials of recent date. ; 

_The above applications must be deposited at the offices of the 
undersigned not later than noon on THURSDAY, JULY 9th next. 

DAVIS & SOPER, 
- Agents of the Municipal Corporation 
: of Port Elizabeth. * i 
54, St. Mary Axe, London, E.C., 
June 24th, 1903. 2800 


ALDERSHOT URBAN DISTRICT COUNCIL. 


Electrical Engineer. 


HE ABOVE-NAMED COUNCIL require the services of a 
competent Electrical Engineer to manage their Supply 
Station. 

Applicants must be familiar with the three-wire continuous 
current system with batteries ; and the person chosen must devote 
the whole of his time to the duties of the Council. 

Salary, £200 per annum, rising by annual increments of £20 to 

maximum. 

Applications, stating age and general experience, together with 
copies of two recent testimonials, should be forwarded in a sealed 
envelope, endorsed ‘‘ Electrical Engineer,” to the Clerk of the 
Council, not later than Wednesday, July 8th, 1903. 

Canvassing, personal or otherwise, will disqualify. 

By Order of the Council, 
W. E. FOSTER, 
Clerk. 
Council Offices, Aldershot, 
June 17th, 1908. 2782 


REWCASTLE-UNDER-LYME. 
Electric Clerk of Works. 


Mee GAS AND ELECTRIC SUPPLY COMMITTEE are pre- 
pared to receive applications for the above position. Ap- 
plicants must have had experience in the working of a direct 
current central station, with batteries, distribution, and also the 
laying of cables, services, &¢c., and all necessary testing, &c. 
The salary proposed is £150 per annum, and the committee 
reserve the right to retain his ‘services as engineer or works 
manager on the completion of the installation. 

Applications, stating age, experience, and enclosing not more 
than three recent testimonials, to be sent in on or before J uly 4th 
next, endorsed *‘ Electrical Clerk of Works,” Town Clerk. 


By 


SITUATIONS VACANT.— Continued. 


order, 
W. WINSTANLEY. 2770 


COUNTY BOROUGH OF HALIFAX. 


Technical. Instruction Committee. 
FSi pines eer are invited for the post of First Assistant in 
the mechanical and electrical engineering department at the 
commencing salary of £150 per aanum. 
Candidates must state that they have read the printed particu- 
lars, which can be obtained on application to the Principal, 
Municipal Technical School, Halifax. 4 


. . Applications must be sent to the Principal not later than June 
. 80th, 19038. 


2561 


. 


CITY OF MELBOURNE. 
Appointment of Assistant Electrical Engioeer. 


ee are hereby invited for the position of Assistant 
Electrical Engineér to the*Council of the City of Melbourne, 


at a minimum salary. of £300 per annum; increasing by annual 


increments of £25 (subject to the recommendation of the Electric 


Supply Committee) to a maximum of £450. 
Applicants, who must not be more than 35 years of age, are 


required to state their age and experience, and to furnish testi- 


monials as to qualifications and competency. 

The person appointed will be required to devote the whole of his 
services to the City Council, and other professional engagements 
will not be permitted. 

The person chosen for the appointment must be prepared to 
insure: his life for £450 in accordance with the Corporation Service 
Regulations. 

Applications for the appointment must be endorsed ‘‘ Applica- 
tion for Appointment of Assistant Electrical Engineer, Melbourne,” 
and sent in on or before the 6th day of Juny, 1903, addressed to 
the Acting Agent-General for Victoria, 142, Queen Victoria Street, 
London, E.C., from whom (on personal application) all information 
as to the duties and conditions of appointment can be obtained. 


JOHN CLAYTON, 


Town Clerk. 
Town Clerk’s Office, 
Town Hall, Melbourne, 
May 5th, 1903. 2699 


SHANGHAI MUNICIPAL COUNCIL. 
'Blectricity Department. 


HE COUNCIL forthe Foreign Community of Shanghai require 
the services of a Senior and a Junior Engineer-in-Charge for 
their generating station. 

Salaries: taels 200 and 175 per month respectively, equal at 
present rate of exchange to £280 and £245 per annum, with 
quarters, fuel, and light, and participation in superannuation 
fund. 

Applicants must have, had experience in a high-tension alter- 
nating current station containing at least 1500 kw. of plant. 

They must be fully qualified and competent to perform the usual 
duties of an engineer-in-charge, besides which the testing of méters 


and are lamps will be amongst their duties. 


Prefererice will be given to candidates haying also had experience 
with alternate current motor generators and secondary storage 
batteries. 

Candidates must. be unmarried, and pass a. medical examination, 
age not less than 25 for the senior and 24 for the junior. Agree- 
ment in-the first-instance for three years. They will be required 
to leave this country by the end of July. 

First-class passage out and liberal leave rules. Half salary while 
on voyage. Further particulars may be obtained from the Council’s 
London Agents, Messrs. JoHn Pook & Co., 63, Leadenhall 
Street, E.G., to whom all applications, accompanied by a statemen% 
as to experience, and not more than three testimonials, must be 
forwarded not later than Monpay, JuLyY 6th, 1903. 2795 


- BOROUGH OF TORQUAY. 
ELECTRICITY DEPARTMENT. 


Appointment of Assistant Bogineer for High-tension 
Alternating Station. le 


HE CORPORATION OF TORQUAY invites applications for 
the position of Assistant Electrical Engineer at a salary of 
£156 per annum. 

Particulars of duties may be obtained of the undersigned. 
Applications, which must be made on forms provided by the Cor- 
poration, must reach me not later than 3.30 p.m., on Monday, the 

20th July, 1903, endo: Assistant Electrical Engineer.’ 

FREDK, 8S. HEX, 
Town Clerk. 


Town Hall, Torquay, 


June 18th, 1903. 272 
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SITUATIONS VACANT .— Continued. 


SITUATIONS VACANT.—Continued. 


“TO ENGINEERS. 


ANTED at the North-Western Fever Hospital, Lawn Road, 
Hampstead, N.W. (under the Metropolitan Asylums 
Board), a thoroughly experienced Engineer. 

Wages 50s. per’week, with board, lodging, washing and uniform 
(subject to statutory deduction under the provisions of the Poor 
Law Officers’ Superannnation Act, 1896). 

Candidates must- produce satisfactory evidence of eompetency, 

and be able to take charge of the boilers, engines, electric light 
apparatus, and the lamps and connections therewith. Accommo- 
dation is provided only for a single man. 

Forms of Application can be obtained at the Office of the Board, 
Embankment, E.C., where such forms, duly filled up and accom- 
panied by copies of three testimonials and certificates of recent 
date, must be delivered by 10 a.m. on Monday, Jaly 6th, 1903. 


June 19th, 19038. 2780 


- MIDOLESEX EDUCATION COMMITTEE. 


‘Finchley Local Committee. 


é ie above Committee require the services of a Teacher of 
Electric Lighting and Electric Wiring, for lessons of 23 hours’ 
duration, on one evening per week, during. the Session 1903-4, 
Applications, stating age, qualifications, experience and salary 
required per lesson, to be sent to Mr. B. S. Gort, Guildhall, 
Westminster, S.W., before the 7th Juty, 1903. 2863 


HACKNEY INSTITUTE, 


A hae GOVERNORS are prepared to receive Applications for 
the Appointment of Lecturer in Physics and Electrical 
Engineering. Sal: to_ commence at £250.per annum. The 
Lecturer will be head of his department, and will be required to 
give his whole time to the work of the Institute. 
_* Applications must be sent in on or before July Ist on forms to 
be obtained from the Hon. CieRk To THE GovERNoRS, Hackney 
Institute, Dalston Lane, N.E. : 2674 


ANTED for a large Electro-technical Institute, an Elec- 

trical Engineer with technical college training and not 

“Jess than 5 years’ practical experience, and, preferably, some 
knowledge of the art of teaching. The position would take 
the entire .time and attention of the applicant. 
are requested to give fullest particulars: regarding -previous 
training, experience, age, &c., and salary expected.—Address, 
2713, Exectricat Review, 4, Ludgate Hill, London. 2713 


Where Advertisements are to be answered given 
nom de plume at the ExecrnicaL Review applications for names and 
addresses of the Advertisers will be entirely disregarded. 

Cheap Advertisements are inserted under this heading at the rete of 
One Penny Word trainimum Is.). Three Consecutive Insertions for ‘the 


price of tw ‘ 
Box Humber and Review addres¢ count as sevén werds, 


—Electrical and engineering and motor firms have Vacancies 
A: in London and country works for young gentlemen to train 
for permanent appointments, as Pupils. Ages 15 to 25. Premium 

uired, £50and upwards.—For application forms with particulars, 
address, Box R., Tayier’s, 154, Fleet Street, B.C. 2673 


DDITIONAL Estimating Assistant.—Gtovers, Trafford Park, 
Manchester. 2705 


N electrical installation contracting company is in want of a 
General Foreman with good all round experience. Prefer- 

ence given to one willing to take shares in the company,—2763, 
Execrricat Review, 4, Ludgate Hill, London. 2763 


ANVASSER wanted temporarily, accustomed to soliciting 
orders for electric lighting, bells, telephones, &c.—Apply, 
stating experience, wages required, &c., to 2845, ELECTRICAL 
Review, 4, Ludgate Hill, London. 2845 


RAUGHTSMAN Wanted, fully conversant with all details in 
connection with car bodies and trucks for electric tramways. 
—Apply by letter, stating previous experience and salary required, 

_ to Cars, 4, Adelphi Terrace, London, W.C. 2805 


RAUGHTSMAN wanted, one experienced in switchboard 
work preferred.—Apply, stating age, experience, and salary 
required to 2767, ELecrricaL: Review, 4, Ludgate Hill, London. 
2767 


RAUGHTSMAN wanted in Yorkshire, experienced in direct 
current motors and generators; knowledge of switch work 

an advantage.—State age, experience and salary, to 2814, ExEc- 
‘TRICAL Revisw, 4, Ludgate Hill, London. 2814 


RAUGHTSMAN, young, wanted at once.—One used ‘to 
switchboard work and with good electrical knowledge 
preferred.—State age, salary and experience to 2558, ELEcTRICAL 
Revigw, 4, Ludgate Hill, London. 5 2558 


RAUGHTSMEN required by large electrical manufacturing 
: firm in Midlands, used to switchboards, dynamos:or steam 
engines.—State age, experience, salary, and how soon able to 
commence duties, to 2823, Exuctrica, Review, 4, Ludgate Hill, 
London. 2828 


Candidates 


LECTRIC — Lighting. — Experienced Energetic Engineer 
wanted by Scottish manufacturing firm to take charge of 
electrical department. Must have practical and commercial 
experience in light and power work, thoroughly conversant with 
estimating, buying and office routine, capable of interviewing 
cliénts, superintending contracts and controlling workmen.— 
Address, with full particulars of experience, stating age and salary 
expected, No..72, Kuitn & Co., 43, George Street, Edinburgh. 2826 


LECTRICAL Engineerigg Pupil required. -Thorongh practical 
training in the manufacture of electrical machinery and 
apparatus.—For particulars and premium write ‘‘ F. O0.,” Box 875, 
Willing’s, 125, Strand, W.C. 2804 


LECTRICAL Fitter.— Wanted a thoronghly experienced 
Electrical Fitter to take charge of lighting and power plants, 
capable of keeping motors and leads in good~order, making ex- 
tensions and wiring up cranes in céurse of manufacture.—Apply, 
stating age, experience, wages required, and names of recent em- 
ployers, to 2766, Exectricat Reyirw, 4, Ludgate Hill, London. 


Salesman -wanted by wholesale electrical firm in 
-4 London, to, take charge of forwarding. Apply with copies 
of testimonials.—2803, Execrrican 4, Ludgate Hill, 
London. 28038 


LECTRICAL Mechanic wanted, London; young man for 
making small power motors and transformers. State age, 
wages, and experience, Also a smart Improver.—2544, ELECTRICAL 
Review, 4, Ludgate Hill, London. 2544 


Trades Union, reg.. No. 640, telephone No. 6238 
Central.—Employers quine competent workmen can 
obtain same at short notice by the use of the telephone or post, to 
A. Ewer. Club Union Buildings, Clerkenwell Road, E.C. 9791 
STIMATING Assistant, age about.21, shorthand, typewriting. 


State salary. expected.—2859, Execrrican Review, 4, Lud- 
gate Hill, London. 2859 
YSTIMATING Clerk wanted for switchboard work, with know- 
ledge of drawing preferred. State age, experience and 
salary required.—Tucker & Co., Sampson Road North, Birming- 
m, 2584 


ITTER required, must be accustomed to steam pipe work and 
quick revolution engines. Permanent post to the right man. 
2857—Execrricat Review, 4, Ludgate Hill, London. 2857 


FH Salon on Assistant, with theoretical and mechanical training, 

and with experience in working central station switchboard, 
direct-current three-wire system with batteries: Salary £52 per 
annum to commence.—Apply, stating age and experience, with 
testimonials, not later than Wednesday, July lst, to G. D. Lone, 
Resident Engineer, Electricity Works, Grays, Essex. 2788 


REMIUM Pupil.—Vacancy occurs shortly in municipal power 
and lighting station to qualify for assistant engineer.— Apply 
2821; Ex.ectricaL Review, 4, Ludgate Hill, London. 2821 


UPIL.—An electricity supply company (alternating system) 
haye a vacancy for a Pupil. Premium £50. State age and 
previous training to MANAGER, 2831, ELEcTRicaL Review, 4, Lud- 
gate Hill, London. : 2831 


UPIL wanted in electrical laboratory in London. Premium 
50 guineas. Good opening for smart young man.—2658, 
ELeEctrRicaL Review, 4, Ludgate Hill, London. 2658 


ESPECTABLE Woman wanted to take charge of coil-winding 
department. Must be thoroughly experienced in all classes 

of telephone and telegraph work.—Apply stating |age, experience, 
and wages required, to Telephone Works, Beeston, Notts. 2824 


WITCHBOARD Attendant, used to three-wire direct-current 
system, required immediately. Salary 20s. per week. Ap- 
plications with copies of téstimonials to NortHwich ELEctRIc 
Suppry Co, 25, Castle Street, Northwich. 2791 


Attendant wanted, used to three-wire system 
and batteries, wages 25s. per week.—Apply, Wricut, Elec- 
tricity Works, Rhyl. 2873 


fig KS are tendered to the applicants who applied for the 
position of Improver at the Corporation Electricity Works, 
Stockton-on-Tees, the vacancy having now been filled. 2769 


O PARENTS -and Guardians.—Vacancy for educated youth 
about 16, to train with large firm of wiring contractors. 


_Electric lighting and power, &c. Board and residence.—For par- 


ticulars apply 2864, ELecrricat Revirw, 4, Ludgate Hill, London. 
2864 


tng Parents and Guardians.—Vacancy for well-educated Youth ~ 


to train for Cable Co.’s or Marconi wireless telegraph system. 
Small premium. Board and residence if required.—Write WiRE- 
LEss, care of Streachan’s, 149, Strand. 2581 


wanted for electrical machinery (dynamos, 

motors, switchboards, &c.), for London district. Salary and 
commission. Only first-class men with good connections and 
knowledge of the business need apply. State terms, references, 
and past employment to ‘‘ X. V. Z.,” c/o Streets, 30, Cornhill. 2765 


facturers of electrical accessories and conduit ; good oppor- 
tunity for energetic and conscientious man.—Address with 
references 2816, ExuctricaL 4, Ludgate Hill, London. 
‘ 2816 


Say eee and Correspondent wanted immediately by manu- 
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SITUATIONS VACANT.—Continued. 


~ SITUATIONS WANTED.— Continued. 


ACAN CY for an Improver.’ Special testing work. Premium 
50 Guineas, State age and training.—2822,; ELEcrricaL 
REVIEW, Ludgate Hill, London. 2822 


ANTED Assistant in production of. electrical 
manufacturing company in the Midlands, Smart pushing | 

man with office and workshop experience.—Apply stating age, 
salary required, and when free, to 2819, Execrricat Review, 4, 
Ludgete Hill, London, 2819 


ANTED for India, a young Hlectrical Engineer as assistant. 
Must have had good experience in lighting, fan, and motor 
work.—Apply 2802, ELEcTRICAL Review, 4, Ludgate Hill, London. 


ANTED.—Working Foreman Electrician, capable of starting 

and repairing generators, motors and wiring for con- 
tinuous and three-phase currents. Bell men and linguists need 
not apply.—Applications to state age, experience, wages required 
and references, which will be treated as ‘‘ confidential.” —2790, 
ELEcTRICAL Review, 4, Ludgate Hill, London. 2790 


ANTED, at a central. station in the North, a Foreman 
Engineer, to take charge of the generating plant. Ap- 
plicants must have had experience with high-speed steam engines ; 
someone with an electrical knowledge preferred.—Send particulars 
of experience and salary required, with testimonials, to 2697, 
EectricaL Review, 4, Ludgate Hill, London. 2697 


Wee by leading arc lamp mannfacturing company, 
thoroughly experienced Travellers, with good connection 
with the trade, to push the sale of arc lamps. Liberal commission 
offered to competent persons.—Send full particulars with refer- 
ences to 2796, ExxctricaL Review, 4, Ludgate Hill, London. 2796 


Wee Shift Engineer to take charge of an eight-hour 

shift in a combined alternating: and direct-current station. 
Applicants must state present occupation, salary required, age, 
and experience, and how soon they could commence duty, enclosing 
copies of recent testimonials, to be forwarded before July 7th, to 
2810, ExrectricaL Review, 4, Ludgate Hill, London. 2810 


ANTED, a-Draughtsman for an electricity works near 
London. One accustomed to mechanical drawing pre- 

ferred, Wages 35s. to 40s. per week.—2813, ELecTRIcaL REVIEW, 
4, Ludgate Hill, London. * 28138 


We in the commercial department of a large firm of 
electrical engineers in London, gentleman to take charge 
of correspondence and advertising. Knowledge of auditing pre- 
ferred, and must have a thorough knowledge of the trade. Only 
experienced men need apply.—State experience, age, and sal 

required to THe LAHMEYER ELEcTRICAL Co., Lrp., 109-111, New 
Oxford Street, London, W.C 2806 


ANTED.—Works Superintendent; must be capable- of 
handling factory making variety of electrical work, and 

great importance will be attached to the rapid and correct execu- 
tion of orders. — 2852, ExgecrricaL Review, 4, Ludgate Hill, 
London. 2852 


ANTED, a thoroughly competent Telephone Inspector for 

test room: Must be-well experienced in testing and passing 
receivers, transmitters, and similar apparatus. Write giving age, 
experience, and wages required to Telephone Department, General 
Electric Co., Peel Works, Salford. 2860 


ANTED, good Mechanical Draughtsman for firm in York- 
shire.—Apply stating age, experience, and salary required 
to 2855, Exzctricat Review, 4,,Ludgate Hill, London. 2855 


ANTED, a competent man to take charge of cables, exten- 
sions, service connections and outside work generally ; 

must be a capable jointer used to lead covered paper cables.— 
Apply to the undersigned, stating age, experience and pay 
required.—C. Frep McInnzgs, Electricity Works, Gravesend. 2851 


ANTED.—Storage Battery Hand. Must be experienced in 
lead casting and burning.—State wages, &c., to 2874, 
Execrricat Review, 4, Ludgate Hill, London. 2874 


ANTED, Mechanic, accustomed to testing and adjusting arc 
lamps. eat pply stating age, experience, and salary required 
to 2616, ELecrricaL Review, 4, Ludgate Hill, London. 2616 


SITUATIONS WANTED. 


Box Number and address count as seven words 


DVERTISER (17), desires berth on lighting plant, or other 
suitable employment, 14 years’ experience, drawing office, 
workshops, lighting and installations.—Box 2613, 
Review, 4 4, Ludgate Hill, London. 2613 


ADVERTISER, with considerable practical experience, in elec- . 
tric power, lighting, &c., motor car repairing, canvassing, 

buying, getting out quantities, ‘would like to hear from any firm 
about taking up same.—2588, ELEctRicaL 4, 
Hill, London. 


DVERTISER seeks charge of good all-round 
experience with engines, dynamos, house lighting, &c.; 

own repairs, —‘*Runeay,” Myrtle Road, Hampton Hill, 
2739 


A § Foreman or Jointer ; experienced, ahapiatice armoured, 
solid and paper cables.—‘* H. G.,” 76, Commercial Road, 
Grantham 2558 


8 Manager of Branch Electrical Business, akeintiadie (29) with 

11 years’ experience in all kinds of electrical work, requires 
situation as above, 5 years’ experience estjmating, sub-contracting, 
interviewing, canvassing, &c.; highest references. #006, ELEc- 
TRICAL REviEw, 4, Ludgate Hill, London. 2850 


8 Secretary or Assistant in London, 10 years’ practical and 
commercial experience of supply and contracting work ; 
estimating, correspondence, shorthand.—2871, ELectricaL REVIEW, 
4, Ludgate Hill, London. 2871 


YOUNG Engineer (22), with five years’ good mechanical and 
electrical training, desires situation with a firm or station 

as junior. Small salary in lieu of good prospects.—2799, EnEc- 
TRICAL Review, 4, Ludgate Hill, London. 2799. 


Sag tee’, Electrical Engineer (27 years), well up in the 

design of all electric machinery, American and Continental 
practice, speaking English, French and German, wishes responsible 
position.— Write to 2633, ExecrricaL Review, 4, Ludgate Hill, 
London. 2633 


Gage (23) requires engagement, thorough knowledge of the 
electrical trade, experienced in estimating, interviewing, 
and management of men, good references.—‘‘ H. C.,” 181, High - 
Street, Southampton. 2861 


OMPETENT Wireman, lighting, telephones, bells, casing, 
simplex.—13, Nynehead Street, New Cross, 8.H. 2828 


LECTRICAL Engineer (30), good general and contracting 
experience, interviewing, estimating and erection of plant, 
moderate salary.—2789, Rrvyizw, 4, Ludgate Hill, 
London. 2789 


LECTRICAL Engineer (thoroughly competent) desires gr oe 
plant or otherwise ; first-class credentials ; age 30,—‘‘ E. C 
47, Cranmer Road, Brixton. 2870 


Engineer, A.M.I.E.E., desires appointment, 
Thorough practical and commercial experience.—Addregs 
2568, Exectrican Review, 4, Ludgate Hill, London. 2568 


LECTRICIAN (24) wants job; own casing, Simplex, barrel, 
bells and telephones, references. —Fostrer, Eton Street, 
Richmond, Surrey. 2686 


competent Wireman, all-round, wants job or 
harge; excellent references. ELECTRICAL REvIEw, 
4, Ludgate Hill, London. 2748 


LECTRICIAN (age 22) disengaged; light, bells, telephones ; 
good refs.—Surton, Laburnum Road, Epsom, 2737 


LECTRICIAN - Wireman requires situation, experienced in 
Simplex, casing, and lead covered.—Frirtcne, 21, Borough 
Road, Birkenhead. “ 2811 
LECTRICIAN, with 10 years’ practical experience, desires 
post in London station. — 2809, Execrricat Review, 4, Lud- 

gate Hill, London. 2809 


| apt -DRIVER or Handyman requires situation ; well up 

in all elasses of engines and boilers, electric plants, motors, 
smithing, pipework, and repairs. Town orcountry. First-class 
references.—‘‘ FiTTER,” "72, Barry Road, Stonebridge Park, N. 


=| praaae experienced in design of direct current ed poly- 
-4 phase distributiom-systems is desirous of employing spare 


“time in the evening worRing for consulting engineers or con- 


tractors.—2722, E.zcTricaL Review, 4, Ludgate Hill, London. 2722 


energetic Manager, thoroughly experienced, 

technicatly and commercially, with all classes of installation 
work, requires responsible position. Splendid testimonials.— 
101, Acton Lane, Acton Green. 2849 


A DVERTISER (Englishman) with over 10 years’ experience. in 
electrical trade (commercial and manufacturing) having 
thorongh knowledge of German and French, desires position of 


_ trust ; good organiser and manager.—2853, ELEcTricaL Reyrew, 
2858 


4, Ludgate Hill, London. 


A DVERTISER requires post as Canvasser to supply company 
or contractors. —Address, 2817, Exectricat Review, 4, Lud- 


gate{ Hill, London. 2817 


NGINE Fitter (26), eight years’ experience shop and central 
14 station, charge of plant, or-otherwise, country preferred.— 
A. B.,” 4, Bearton Road, 2586 


STATE.—Young Man, experienced, seeks permanent situation 
to run electric plant, &.. Write particulars.—2786, Eixc- 
TRICAL Review, 4, Ludgate Hill, London. 2786 


XPERIENCED all-round wireman seeks employment, town or 
country.—2835, -EneorricaL Rzvizw, 4, Ludgate Hill, 


London. 2835 


(Continued on neat page. ) 
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SITUATIONS WANTED.—Continucd. 


SITUATIONS WANTED.—Continued. 


7 ITTER-DRIVER, with tramway experience, seeks situation.— 
2723, Exectricat Review, 4, Ludgate Hill, London. 2723 


OREMAN Wireman (31), interior and street lighting, 
thoroughly efficient with Brockie-Pell lamps.—‘‘ J. T.,” 145, 
Penwith Road, Earlsfield, London. 2707 


seeks sit. to attend gas or steam lighting 
2614 


Good refs.—‘‘ B.,” 22, Kendoa Road, Clapham. 


OUNG Electrical Engineer, accustomed to polyphase ‘and 
direct power and lighting, complete plants, central station 
practice, &c.; is open {for engagement, abroad preferably. Up-to- 
date methods, energetic worker. — 2787, ELEcTRIcCAL REVIEW, 
4, Ludgate Hill, London, 2787 


chemistry, accumulator work and testing. — 2724, Exxc- 
TRICAL REviEw, 4, Ludgate Hill, London. 2724 


concentric, own plumbing; good all round.— 
J.Wattine, Dunwich, Saxmundham, Suffolk. 2818 


I.E.E. is open to engagement as Chief Engineer or Manager 

. of a traction and mining department with electrical con- 
tracting and manufacturing concern or consulting engineer. First 
class experience in three-phase traction and oe installations, 
also in the Colonies.—2777, ELEcTRIcAL Review, 4, Ludgate Hill, 
London. 2777 


RIVATE Plant.—Electrician, with 15 years’ experience, seeks 
situation in the fitting of above. Can fix own engines. 
First-class testimonials.— 2865, ELECTRICAL Review, 4, Ludgate 
Hill; London. ‘2865 


HE Advertiser, with 16 years’ experience in Cable and Wire 
manufacture, seeks a position as Chief Foreman, he has a 
thorough knowledge of vulcanised bitumen, impregnated paper or 
fibre cables, and vulcanised rubber cables, and is in possession of 
all the mixtures and compounds required in a cable works.—2768, 
Execrricat Review, 4, Ludgate Hill, London. 2768 


HREE Months’ engagement, Electrical and Mechanical Engi- 
neer, 14 years’ experience, drawing office and inspecting, 
London preferred. —2776, Evectricat Review, 4, Ludgate Hill, 
London. 2776 


RAVELLER.— Electrical Engineer, practical experience, 
desires appointment as above.—‘‘B.,” 130, Albert’ Road, 
2731 


RAVELLER, with extensive and first-class connection, re- 
quires re-engagement. 13 years’ electrical experience. 
Highest references. Eastern, Midland, Western and Southern 
counties. Moderate terms.—2349, ELECTRICAL Review, 4, Ludgate 
Hill, London. 2349 


ANTED.—Berth as Salesman in good firm by young man of 

good address, knowledge of fittings, motors, and acces- 

sories. Trained in workshop and office. 12 years’ experience. 
Good reference.—2798, ELectricaL Review, 4, Ludgate Hill, 
London. 2798 


ANTED to apprentice Youth aged 16 to the electrical engi- 
neering, small premium given, London district.—‘‘ A. S.,” 
57, Gayville Road, New Wandsworth. 


IREMAN (competent) wants job, casing, 


Simplex.— 
W. Cuarzes, 57, Prebend Street, Islington. 286 


IREMAN, competent, reliable, good references, wants work. 
— ELEctRic,” 31, Temple Street, Brighton. 


IREMAN wants job, quick and reliable. Own casing, Sim- 
plex, and conduit. Good references. —*J. O. P.,” 101, 
Rio Road, Reading. 2876 


IREMAN requires re-engagement ; 17 years’ experience in 
house installations and motors.—‘‘D.,” 56, Cranbrook 
Road, Chiswick. 2812 


OUNG Gentleman, good credentials and experience, desires 
situation; commercial manager, confidential or other 
‘position of trust, London preferred.—2572, REview, 
4, Ludgate Hill, London. 2572 


AGENCIES. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ExectricaL REviEw Office, applications for names Sad 

per of the Advertisers will be entirely dis 
Cheap prepaid Advertisements are inserted under this heading at the rate of 
One Penny Per Word (minimum 1s.), Three Consecutive Insertions for the 


price of two. 
Box Number and Execzrican Revrew address count as seven words. 


N Electrical Engineer, Assoc.M.Inst.C.E., wishes to represent 

firms manufacturing continuous and "alternating current 
machinery, arc lamps, cable, &c., in Manchester and the North.— 
Address, 2820, ‘Exectricat, REVIEW, 4, Ludgate Hill, London. 2820 


ROTRICAL Engineers and Contractors to sell our 
guaranteed lamps, 7/- dozen low voltage, 9/- dozen high 
voltage.—Write for samples and liberal trade terms to ConsoL 
Exectric Lamps, 17, Victoria Street, London, 8.W. 1258 


MPORTANT.—Makers high grade Conduit, wishing to open 
depéts in Birmingham, Bristol and Ireland, invite applica- 
cations from responsible and pushing Agents who have ware- 
housing facilities. Must have first-rate trade connection and be. 
well in touch with consulting engineers. Liberal terms.—2678, 


~Exxcrricat Review, 4, Ludgate Hill, London. 2678 


Consulting Engineers, &c.—Required immediately repre« 
sentatives for the sale on commission of well-established 
boiler coverings in London district. Connection amongst steam 
users essential.—Lawson’s Non-Conpuctine Composition, Lrp., 
Bristol. 2862 


PARTNERSHIPS. | 


addresses of.the Advertisers wiil 
One per word (: 


Cheap Prepaid ate 
Box Number and Exxcraicat Review address count as seven words; 


Where advertisemen 
ftom de plume at the ExizcrricaL ns for names and 
‘minimum 1s.), 


ENTLEMAN required to take the position of Managing 

Partner ina large and prosperous manufacturing electrical 
engineering concern. He must be a capable and thoroughly quali- 
fied electrical engineer, and have had experience in manufacturing 
power plants. One with a knowledge of three-phase work pre- 
ferred. Must also be prepared to invest capital. Principals only 
treated with. —Apply, in first instance, giving full particulars, 
to ‘‘ ELECTRICIAN,” care of Messrs. Fisher & Stephens, Solicitors, 
6, New Court, Lincoln’s Inn, Londen, W.C. 2797 


IREMAN, thoroughly competent, wants jot.—Bares, 63, 
‘Eastwood Street, Streatham Common. 2834 


TREMAN, young, all-round hand, otis sdiniabiols town or 
country.— —‘*E.,” 145, First Avenue, Manor Park. 2829 


ARTNER Wanted in well established trading and manufac- 

turing business. Hard work, technical and business ability 
ef more importance than large capital. —State age, experience, 
capabilities and available capital, to ‘“‘Z. G.,” 983, Messrs. 
Deacon’s, Leadenhall Street, London. 


IREMAN, good references, casing, simplex, barrel, &¢.— 
E,” 44, Millbrook Road, Brixton. 2839 


IREMAN and Assistant (good) want job, home or abroad.— 
**P.,” 107, Wellesley Road, Gt. Yarmouth. 2830 


IREMAN-Assistant wants work; two Yak experience ; 
good references ; age 19.—“ D. T.,” 28, Bradmore Park 
Road, Hammersmith. 


IREMAN-Mechanic wants berth; references.—‘‘C, W.,” 7, 
Oak Villas, Sirdar Road, Hornsey. ; 2815 


IREMAN’S Assistant wants job, 5d., own tools.—WETHERILE, 
21, Lisburne Road, Hampstead. 2693 


ee (two) want job, town or country, State wages, 
Wie —*H.,” 104, Beckton Road, Canning 


ARTNER required by Traveller, with private and builders’ 
electrical installation connection.—2753, ELecTRIcAL ReviEw, 
4, Ludgate Hill, London. 2753 


p™ AOTICAL Engineer, with some capital, wanted to take 
active part in management of well-established installation 
and contracting business in large Midland centre.—2827, Exxc- 
TRICAL Review, 4, Ludgate Hill, London. 2827 


EQUIRED for an old-established prosperous electrical basi- 
s ness, a young and active engineer as Junior Partner, with 
capital. Must be an experienced engineer and accustomed 
to the sale and handling of electricity meters, motors, dynamos, 
and arc lamps. Principals only treated with.—Apply, in the first 
instance, giving full and bona fide particulars, to 2446, ELECTRICAL 
Review, 4, Ludgate Hill, London. 2446 


(Continued on neat page.) 
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FOR SALE. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ExecrricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely disregarded. : 

Cheap id Advertisements are inserted under this heading at the rate of 
One Penny Word ymimimum 1s.); Three Consecutive Insertions for the 


Number and ErecraicaL Review address eount as seven words. 


CCESSORIES, Switches, Ceiling-roses; Lampholders, Wall-- 
plugs, &e., best makes, suitable for 100 volts, large quanti- 
ties. Cheap.—GExE, 52, Upper Jackson Street, ‘Manchester. 2592 


LTERNATING Dynamo and Exciting Dynamos, Trans- 
formers, Switchboard and Instruments, cheap.—Apply, 
126, Shacklewell Lane, Dalston, London. 2774 


Beene for Sale.—Battery of 110 27-plate cells in first-class 
condition.—Apply Jones Bros., Oakwood Court, Addison 


Road, W. 2398 


ROSSLEY Gas Engine 14 nominal, Holmes Dynamo 125 volts 
150 amps., two sets of accumulators, elaborate switchboard, 
cheap.—GrorGE Piacott & Co., 110, Cannon Street, London. 2550 


LECTRIC Generating Plant for Sale in first-rate condition. 
Capacity of plant 35 kw. and 90 kw., 105 volts direct-coupled 

to Belliss engines. Also Boilers, Switchboard, &c. Low price for 
cash.—Apply - ‘‘ Plant,” c/o Walker’s Advertising Agency, 79, 
Cornhill, E.C. 2719 


Installation.—Ready for delivery, consisting 
Mather & Platt multipolar dynamo, 250 volts and 1 
amperes at 105 revs., and Galloway vertical compound Gofliss 
engine, 600 to 700 1.H.P., cylinders 18 in. and 34 in., stroke 36 in. 
Suitable for 150 Ibs. pressure. Low price for immediate sale.— 
For further particulars apply GaLLoways LimiTED, Manchester. 

1 


LECTRIC Lighting Plant for Sale, consisting of Dynamo, 
Switchboard, Cables, Cells, and Crossley Gas Engine. Can 

be seen working.—Apply Architect, Kirk- 
ealdy, N.B. 2792 


OR Sale.—Three 50-N.H.P, loco.-type Boilers by Robey, 
insurance tested, and will insure each for 150 lbs. steam.— 
A. UNDERWOOD, 3, Queen Street, London, E.C. 


OR Sale or Hire, 18 dynamos and motors, various sizes and 
voltages.—MarTIN, Electrical Engineer, Kidderminster. 2808 


Siege Sale.—One combined Petrol Engine and Dynamo, 110 volts 
20 amps., 1500 revs.—Apply Box 26, General Post Office, 
2637 


™ Sale or Hire, high-class dynamos, motors, alternators, 
cable and arc lamps.—Prercy Huppieston & Co., 72, Fins- 
bury Pavement, E.C. 1592 


OR Sale, three motors, 15 H.P., 7 H.P., 14.-H.P., 105 volts, first- 
class makers; any reasonable offer accepted.—Apply by 
letter to ‘‘D. M.,” c/o Abbott’s, 32,\Eastcheap, London, B.C. 2564 


OUR Dynamos, bi-polar undertype, 3 bearings, 110, 140, and 

220 volts, 30 Kw. capacity at 850 r.p.m., absolutely as new; 
guatanteed 12 months. Price £65 each.—ELEcTRICAL ENGINEERING 

Srorzs, 11, Upper Priory, Birmingham. 


ODERN Electrical Engineering Works for Sale as a going 
concern, equipped ‘with up-to-date machinery for econo- 

mical production, land area 4105 sq. yards on 990 years’ lease, 
subject to small chief, with room for extension, situate in Salford, 
Manchester, Moderate purchase price.—For full particulars apply 
Messrs. Davip SmitH, Garnett & Co., Chartered Accountants, 
22, Booth Street, Manchester, or to WHEATLEY Kirk, Price & Co., 
Albert Square, Manchester. 2784 


shunt, 33 4.P., 110 volts, good make, £55.—Marrin, 
Electrical Engineer, Kidderminster. ¥ 2807 


EVILLE Accumulator Switch, perfect, £2; Voltmeters, 160; 
Bridge, by Elliott; Motors, Cable, Switches, cheap.—Par- 
ticulars, WALTON, Electrician, Gloucester. 2837 


WITCHBOARD.—Ammeter, reading 60 amperes, Voltmeter, 
160 volts, charge and discharge switch for cells, automatic 
cut-ogt and change-over switches, &c., mounted on slate slab in 
solid oak frame. Particulars on application.—Laverick & Co,, 
Carliol Square, Newcastle. = 2779 


as 45-brake u.P. Stockport Gas Engines and two 300-amperes 
110-volt continuous-current shunt-wound Crompton Dynamos, 
including automatic switches and shunt resistances; all in good 
working condition ; removed to instal larger machinery.—Apply 
to Mr. Baker, Clerk of Works, Royal Agricultural Hall, Islington. 
2775 


VY Screw Making Machine, 44” céntre, by Selig, 
Sonnertthal’ & Co., tools and Ford’s 
Works, Cannon Street, Hanley. 2680 


20 Coils (110 yds. each) twin office wire. What offers ? 
Samples.—Gray, 94, Albion Mews East, Albion Street, W. 
2875 


8 -KW. 460 volts, direct coupled Steam Dynamo, 120 lbs., 350 
revolutions, practically new, immediate sale.—Price and 
particulars of GrorcE Pigcort & Co., 110, Cannon Street, London. 
2849 


FOR SALE.—Continued. 


9 000'"22 Alternator and Transformer, by Crompton, 
nearly new condition, £80.—THomAs Parkes, 285, 
Broad Street, Birmingham. 2773 


BUSINESSES FOR SALE. 


Where Advertisements are to be answered to a given number; letter, or 
nom de plume at the Hxizorrica Review Office, a tions for names and 
addresses of the Advertisers will be entirely 

Cheap Prepaid Advertisements are inserted under this heading at the rate of 
One prom per Word (minimum 1s.), Three Consecutive Insertions for the 
price of two. 

Box Number and Huzorrica Ruvizw addresscount as seven words, 


CIENTIFIC and Electrical Instrument Manufacturer’s Business, 
with good lighting connection, for disposal, London, B.C, ; 
would suit an energetic young man. Capital necessary. about 
£300. Good reasons given for selling.—2868, ELEcTRIcAL REVIEW, 
4, Ludgate Hill, London. 2868 


O be sold, an old established Electrical Business with a good 
connection. Satisfactory reasons given for disposal.—For 
particulars, ‘‘ K 644,” Birchall’s Advertising Offices, Liverpool. 2565 


ARTICLES WANTED. 


Where Advertisements are to be answered to & given number, or 
fom de plume at the Exgorricat Review Office, applications lor names and 
\ addresses of the Advertisers will. be entirely ¢ g 

Cheap prepaid Adve-tisements are inserted this heading at the rate of 
One Penny Per Word (minimum 1s.), Three Consecutive Insertions for the 
ice of two, 
Exgcrnicat Revinw address count fs seven words. 


CCUMULATORS, Second-hand, any type, wanted; also 
lead peroxide, old copper cable, scrap metals, and 

every description of metallic dross purchased for cash, town or 
country.—Write, A. Brown & Sons, 77, Lansdowne Road, Dalston, 
N.E. Telephone: 326, 'Dalston. 8534 


having direct coupled traction units (500 Kw, or over) 
ready for immediate disposal are invited to communicate 
with 2846, ELectricat Revisw, 4, Ludgate Hill, London. 


urchased at highest 
Road, London. 6522 


in any form and quantity, 
. prices by Dzrsy & Co., 44, Clerkenwe 


ANTED, good second-hand. oil engine, about 6 or 8 B.H.P., 
for driving dynamo.—‘‘ W. B.,” 21, Hill Road, Wimbledon. 


ANTED, second-hand Shunt-wound Dynamos, 500 volts, 

40 K.w. or larger. Good condition. Particulars and price 
to ‘‘ Enzcrrician,” Beverley “Hotel, Cullercoats, Newcastle-on- 
Tyne. 2771 
ANTED.—Shunt-wound Dynamo, 135 volts, 70. amperes; also 

one, 135 volts, 20 amperes; quantity of. Cable, various 

sizes; Continuous Current Meters, &c.—Offers to Payer, 26, Ren- 
dezvous Street, Folkestone. . 2698 


ANTED.—Electric Lamp Tops and Scrap Platinum.—Epry 
anp (o., 29, Ludgate Hill, London. 2292 


_ MISCELLANEOUS. 


Where Advertisements are to be answered to a given number, letter, or - 
nom de plume at the ExxctricaL Review Fon for names and 
under this 


addresses of the Advertisers will be entirely ae 
i ertisements are inserted at the rate of 
Cheap Advi men heading 


One Penn: Word (minimum 1s.). Three Consecutive 
Price of two. 
Box Number and ExxcrnicaL Review address count as seven words. 


CCUMULATOR CHARGING.—C. H. Cathcart & Co., havi 
A plant specially adapted for this purpose, charge cells of 
sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, B.C. 
(Telephone No. 266, Holborn). 7365 


PSTEIN Accumulator Plates for Storage Batteries are now 
supplied by the sole licensees and makers, W. O. Rooper 
jawp.Co., Electrical Engineers, Stafford. 80 


f ©. COSSOR, A.M.I.E.E. (Government contractor), with 
' A. qualified assistants, good machinery, gas ani electric power, 
‘alternating and continuous current, would undertake any experi- 
mental work, or contract for the trade. Special facilities available 
for inventors.—654, Farringdon Road, E.C. 2272 


R independent testing apply to WESTMINSTER ELEcTRIcaL 
Lasporatory, York Mansion, York Street, West- 


minster. Write for scale of fees. 


LASS Blower.—H. Heim, 66, Hatton Garden, London, 
G Maker of X-ray tubes, glass instruments, mercury pumps 
and vacuum tubes. 2590 


(Continued on neat page.) 


O- 
57 
r 
| 
* 
ie 
| 
i H 
4 = — 3 
‘ } 
- 
- 
re 
= 4 
= 
- 


(dane 26, 1908, 


XVIII [88] THE ELECTRICAL REVIEW SUPPLEMENT. 
MISCELLANEOUS.—Continued. Piled with the Regictrar of Joint Stock Companies in Scotland. ) 


a -CLASS Electric Fittings for hire. Specially ree 
for easy fixing in temporary work. Particulars on applica- 


ge a cia Bros., Lrp., 4, 6 & 8, Newton Street, Holborn, 
: 2649 


I IGHTING Contractors.—Splendid opening for lighting, power 
and motor car repairing.—Apply 2623, E:ectricat REviIEw, 
4, Ludgate Hill, London. 2623 


Mee Repairs by experts ; armature winding, &c. Accuracy 
guaranteed.—Mittwoon Co., 105, Clapham Park 
2872 


for sale or hire.—JouNson & PHILLIPS, 
Victoria Works, Charlton, Kent. 8945 


Ww*s TED, the-Addresses of large buyers of mica for all per- 

poses ; also Addresses of manufacturers of micanite using 

— mica, by seller of Canadian mica.—Address, Box 3619, 
*s Advertising Offices, London, E.C. 


2551 


EVERSHED & VIGNOLES, Ltd., 


MAKERS OF ALL KINDS OF 
ELECTRICAL INSTR 
See Advertisement June 


_ Sducational Motice. 
ENGINEERING AND CHEMISTRY. 


City and Guilds of London Institute. 


SESSION 1903-1904. 


HE Courses of Instruction at the Institute’s Central Technical 
College, (Exhibition Road), arefor a not under 16 years 

of age; those at the Institute’s T College, Finsbury, for 
Students not under 14 years of. age. The Entrance Examinations 
to both Colleges are held in September, and the Sessions commence 
in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the’ 
respective Colleges, or from the “Head Office of the Institute, 
Gresham College, Basinghall Street, E.C. 

GITY AND GUILDS CENTRAL TECHNICAL COLLEGE 

(EXHIBITION ROAD, 8.W.) 

A College for higher Technical instruction for Day Students, not 
under 16, ing to become Civil, Mechanical, or Electrical’ 
, Chemical and other Manufacturers, and Teachers. The 
College is ‘a School of the University of London in the Faculty of 
Engineering. Fee for a Full Associate Course, £30 per Session. 
Professors 

Civtl and Mechanical Engineering 


CITY AND GUILDS TECHNICAL COLLEGE, 
(LEONAEBD STREET, CITY BROAD, £.C.) 


A College for Day Students, not under 14, preparing to enter 
and Chemical Industries, and for Evening Students. 
Fees, £15 per Session for Day Students. Professors :— 


P. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


The Subscription List will Open on Saturday, 27th June, and Close 
on or before Tuesday, 30th Jane, 1903. 


BRUGE PEEBLES 


ENGINEERS, TAY WORKS, EDINBURGH 
(Incorporated under the Compantes Acts, 1862 to 1908). 


- Capital - - - £200,000, 


Divided into 20,000 Six per cent. Cumulative Pre- 


ference Sharesof#5each .. .. £100,000 
(For em eee pect of which more than pens cent. is paid om 
of Seven-and-a-half per cent,) : 
20,000 Ordinary Shares of £5 each .. .. > .. 100.000 
£200,000 
Issue of 20,000 Preference Shares and 3,000 Ordi Shares at par: eae £1 
per on application, £2 per share on allotment, and £2 
2ist August, 1903.—Total, £5 per share. 


Directors. 
CARMICHAEL PEEBLES, Lodge, Trinity, Edinburgh, Engineer. 
‘ARTHUR CHARLESWORTH PEEBLES, Lodge, Trinity, Edinburgh, Engineer. 
Rotanp SypNey Porter, 89, Victoria Street, London, 8.W., Engineer. 
Tapor Pickxstonz, Tay Works, Edinburgh, Engineer. 
(Joint Howe Directors.) 
Henry Muneatt, Coalmaster, 20, Ro: errace, Edinburgh. 
Bankers. 
Rovat Bank or ScoT.anp, Edinburgh, Glasgow, London, and Branches. 


Solicitors. 
Wrure & Rosertson, W.S., 54, Queen Street, Edinburgh (For the Vendors. j 
Davipson & Symz, W.S., 28, Charlotte Square, Edinburgh (For the Company.) 


Auditors.—Rosertson & C.A., Edinburgh and Glasgow. 


Brokers. 
Lavriz, & Co., 81, Street, London, E.C. 
H, & Saw, 18, 8t. Andrew Square, Edinburgh. 


Secretary ( pro. tem.).—JoHN PEEBLES. 
Registered Office. —Tax Works, 


ABRIDGED PROSPECTUS. 
pe Company has been formed to acquire asa going concern, and to 


Edinburgh, with offices in London, Cardiff, Manchester and Newcaste-on-Tyne, 
and agencies in othertowns. The Managing Directors state that :— 

“The reason for converting the business into a Limited Company is oly, 
to to the Trustees of the late Mr. D. Brucz Prxsues the sum of 
under the terms of the will they have only power to retain a limited holding 
in the business ; secondly, to aot additional capital for extension. 

“The business was established in the year 1866 by the late Mr. D. Bruce 
PEEBLES, whose many valuable inventions of gas apparatus soon brought the 
firm’s appliances into wide use both in Gas Wor by Gas Consumers. 

“The Electrical Department was added in 1898, and, from the first, has been 
a success, the sales of each year showing a marked increase on the previous 
year. The manufactures in this department include Dynamos, Motors, Alter- 
nators, Boosters, Switchgear, and every description of Electrical plant for 
Tramways, Lighting and Electrical transmission of power. 


those of the corresponding period of any year of the firm’s existence. 

**an Agreement has been entered Hine dated Ist April and 12th May, ae 
whereby the firm has fora period of ten years fromS0th May, 1902,acquired the 
sole manufacturing rights for Great Britain, her Célonies and Dépéndencies, 
under the electrical mts of Messrs. Ganz & Co,., Budapest. 

“‘ The firm has acquired, on favourable terms, 10 acres of land with the option 
of four additional acres adjoining, at East Pilton, on the Caledonian line to 
Granton, about two miles from Princes Street Station, Edinburgh, where new 
works are now under te: and are being fitted with the most modern 
labour-saving and automatic machinery. These new works cost £53,000 (exclu- 
sive of existing plant), the buildings are being rapidly completed and will be 
finished within three months. Sidings have been laid direct into the works, and 
every facility is being provided for the rapid handling of goods.” 

The Auditors, Messrs. Robertson and Carphin, C.A., Edinburgh, have given 
the following Certificate of Profits for the three years. ending 3ist December, 
1902, which profits were of course earned upon the =— then ia the business, 
and without the aid of the new works :— 


Avprrors’ Report. 
Edinburgh, February 17th, 1908. 
We have examined the Books and Accounts of Messrs. D. Bruce PEEBLES 


value the but without deducting in’ on Capital 
Tax paid on Profits. 
(Signed) ROBERTSON & CARPHIN, C.A.- 
The y willtake over the business as at December 3lst, 1902, and will 
beenti “the Profit made since thatd under deduction -of Interest at 


ding 

ee oe on the other hand, the firm will pore the debts of the business due 
at that 

The sum 60 withdrawn in cash is, as already mentioned, to be paid te the 
Trustees of the late Mr. Bruce Peebles, the remainder of the proceeds of the 
issue being retained by the Company. 

The property to be acquired by the of the following :-— 
myo Moyable Plant Patterns, including Gas and Electric 

Stock, Stores, Work in Progress and finished stock, 


jundry investments, entered Balance-Sheet oo 
Cash for Wi Working capital oe 201719 5 
£67,288 12 8 
Trade Marks, Patents and Trade Nanses of the Firm, she Goodwill 
£115,000 0 0 
The na been at £11500, payable £8500 
Shares and in cash 
In addition to the assets shown above .. G7, 288 12 8 
“The net proceeds of the present issue will be applied :— 4 : 
1. In payment of new buildings, machinery, tools, &. oe 58,000 0 0 
2. For additional Working Capital 00 
the Total Assets (exclusive of Trade Marks, Patent 
oodwill),. =£162,288 12 162,088 12 8 


‘iene into consideration that double the capital hitherto employed. will be 
available, and that the manufacture will be couducted under more economical 
wacom ee new works than was possible heretofore, the directors are of 


carry 
on the old-established business of D. Bruck PeEsies & Co., Engineers, . 


“The soleus received during the five months ending 3Ist May, 1903, exceed : 


Co., Gas and Electrical ‘on, Edinburgh, for 
the three years ending 8ist December, 1 and we certify the Profits have 
Bist December, 1900.. £9,719 10° 
» ” ” ee oe 1 436 7 9 
bate at ome all working expenses, in- 
cluding Partners’ and M: ’ Salaries, Repairs, Renew: of Tools and 
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1 opinion that the profits will be ‘doubled, or say £26,000-per annum, but an “ : 
3 increase of less than £5,000 only annum (after allowing for Reserve) would Aa 
the Preference Shares, receiving their max dividend of 74 ELECTRICAL REVI EW 
cen' 
Pedy the Memorasidum of Association is provided Vol. LiL.) CONTENTS: June 19, 1903, 1,894. 
Tha at east 10. per ‘cent the annual net profits (before paying the ssid Some Unsolved Problems Engineering ... 1029 
Se eren vidend) 8 put toa Reserve Fund to invested outs The Development of the Current Interrupter 1031 
he business until such fund amounts to £25,000, at which figure it is to be : 
maintained. The Patent Office Repors (iJustrated) 2082 
P (8) That in any year in respect of which a dividend in excess of 6 per cent. Legal 1033 
shall be paid on the Ordinary Shares, the Preference Shares shall be paid 
such a dividend as will ing the dividend) raise thelr Givides for Parliamentary ... tee oes 1037 
¢ year to the same end as tha on Ordinary Shares, but-not Correspondence 4 ; 
That ‘nding up the Preferen paid off. i Sh: eters 3 
in aw ice Share cai e off. in pri 
to the Ordinary Share capital, and after the Ordinary Shares paid om 
: | y e ry Shares, but so that not more than a sum ustries 
q equal to 25 per cent, on the capital paid up on each Preference Share shall be paid, Protection for Electrical Ind +++ 1089 
The, Borrowing are 80,000, but may be increased by Electricity in Mines... toe 1039 
special resolution e Preference olders. 
Zhe gualifieation of each Dizestor is the holding of £1,000 of the capital ot | 
: e company, and the Directors’ remuneration has been a r tine: ectrical Engineering Industry 
) annum each with £50 per annum additional to the Chairman. The managing oe = 
- 3 will also be p each managing director a bonus 0: ‘or ctrici strated) 
every 1 per cent. dividend paid on the Ordinayy Shares in excess of 8 per cent. _ The Poplar Ele ty Works (it ee 1047 
. per annum, such bonus not to exceed to each Director £500 as a maximum. _ Electricity Supply Accounts ... bagi ev 1007 
+ The remuneration of the directors will run as from Ist January, 1903, the City Notes 1058 
H arrangement with the managing directors being for seven years from that date. ty me <= ati iss a 
' 3 xo e quotations for the ere ed for in st List Electrical Companies 
and formation and th an and of Mark io 
j this issue (inclusive of the sum of £8,400 to be paid to the Lonpon Trust Co. ; a hes 
i under the agreement above referred to) is Patimated £10,000. . Electric Tramway and Railway Traffic Receipts 1061 
pplications should be made on the form accomp nying the ‘Prospectus, ani ated) 
5 be sent to the Bankers, with the deposit on app! ioation. If no allotment is Hampshire Light Railways (Buster ve 1061 
the. = iallotted - The Fifth International Congress for Applied 
less than the amount applied for, the balance will be applied towards paymen Chemistry, Berlin, June, 1903 (continued)... 1063 
copies at tbe fel Brospeotes and Forma of 4 plication may be obtained Amendment of the Electric Lighting Acts... 1065 
e ers, Brokers, at the Offices o NDON TRUST Co., Ltp,, 
87, Lombard Street, London, H.C.—25th June, 1908, The Electrical Conductivity 1065 
‘ High Pressure Switching and Transforming 
INSTRUMENTS AND PLANT TESTED. at Butte, Montana (illustrated) 1067 
New Patents Applied For,1903 ... -:1068 
THE ELECTRICAL STANDARDIZING, TESTING AND Published Specifications i ere 
TRAINING INSTITUTION. 


(Proprietors: The Syndicate of Electrical Engineers, Ltd.), 


FARADAY HOUSE, Lahmeyer Motors. 
“aby 8 & 10, CHARING CROSS ROAD, LONDON, W.O. 4 . 
Telephone No, 6048, Gerrard. Telegraphic Address : “ Standardizing, London." 


Inspects and Certifies every kind of Electrical Plant and Materials. 
Investigates and Reports upon Electrical Inventions. 


Wires and Plant THE STIRLING BOILER CO., Ltd. 


| A Scale of Fees will be sent on application to the SzcRETARY. See Hiustrated Advertisement.iast week. 


SLOW SPEED. 
HIGH EFFICIENCY. 


J. H. HOLMES & 60. 


_NEWCASTLE-ON-TYNE, | 
17, SOHO SQUARE, LONDON, W. 


HOLDEN-D’ARSONVAL 


LANTERN D’ARSONVAL 
GALVANOMETER 


AS USED AT 
£ UNIVERSITY GOLLERE, 


HOLDEN (PATENT) 
EXCESS CURRENT ALARM 


BELL WHEN 


= 


SENSITIVE. PORTABLE. DEAD-BEAT. CURRENT REACHES 
PATTERN A = £6 100 | PATTERN B - £400 = £9 


JAMES PITKIN & GO., 56, nea tion street, Clerkenwell, E.C. 
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BLACKLEY, Manchester, 
Insulated Wire and Cable Manufacturers. 


Telephone No. _ Telegrams :—‘‘ CONNOLLYS, BLACKLEY.” 
SOLE MANUFACTURERS OF 


BLACKLEY 


‘He u want a flying 
Machine next wears 


WRITE FOR ILLUSTRATED PAMPHLET DESCRIBING 
OUR NEW SPECIALITY, — 


IAS CUT TAPE. 


ks Special Fine Tapes for. Dynamo 
| and. Motor Manufacturers. 


i 
— 
i 
i 
H 
/ 
q 
vi 
3 
‘ 
5 
t 
Ag ALES TRULY, 
| 
7 
; 
$ 
; 
? 


Jone: 26, 4908.) ELBOTRICAL REVIEW SUPPLEMENT. 


Insulating Tapes are usually bought by © 
weight, but are used by length. & 


: D This is the size of a roll of ALLEGED. cheap Tape 
_ : ” of exactly the SAME WEIGHT as the roll of 
‘Fhis is the size of a roll of ‘ Blacieley” Tape opposite. 


These illustrations show what we mean. 


; 221N. - > 


This is the length of a given weight of Blackley” Tape.: 


<— ‘12 iN. > 


This is the- length of - SAME WEIGHT of an ALLEGED cheap 


Do not waste your money in buying so- 


called CHEAP Tapes. Insist on) having 


BLACKLEY. Tape, which is the recognised 


Standard of quality. It is the Best. It is 
the Cheapest. | 


-MANUFACTU RERS: 


CONNOLLY BROS., LTD., 


BLACKLEY, MANCHESTER. 
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BROS, 


AUTOMATIC 


ACCUMULATOR SWITCH 


(CRAWLEY’S PATENT). 


THIS INSTRUMENT DOES NOT INFRINGE ANY PATENTS. 


This Switch is entirely electro-magnetic, it does not require to 
be set for any particular. voltage as it-is purely differential in its 
action, and haying no permanent magnet, it is impossible fer it to 
become reversed. | 

It automatically closes the circuit when the charging E.M.F. 
is about 6 volts above that of the cells. If for any reason dynamo 
voltage falls, it opens the circuit at ‘practically zero current, and 
thus sparking at the contacts is avoided. 

Mounted on enamelled-slate 12 in. by 9 in. with back con- 


nections. 
Prices up to 80 Volts. Prices up to 160 Volts. 
2 s. d £ d. 
50 Sabadilla ... ae 5 5 O 50 ‘Sacking a 515 O 
100 Sabbath ... = 100 Sacrarium ... 6 5 0 
150 Sabianism ... kind 6 5 0 150 Sacrificial .. in 615 0 
200 Baccade ... 615 200 Sacrum ... 75 0 
800 Sacer 710 O 800 Sad 
400 Sachem... 850 400 Saddle... 815 
500 Sackbarrow 900 -600 Saddleroof 910 O 
For Higher Voltages, Prices” on Application. 
Telegrams :—“‘OCCLUDE, LONDON.” Telephone Nos. 124 Bank, 6124 Bank. 


34, Queen Street, Cheapside, Cc. 
CATALOGUES FREE ON APPLICATION. 


Messrs. BERRY, SKINNER & Co., 65, King Street, Mndbinstee 
5 WM. McGEOCH & Co., Ltd., Morrison’s Court, 108, Argyle Street, Glasgow. 
AGENTS BY WHOM ELECTRICAL EN GINEERING STORES, 11, Upper Priory, Birmingham. 
STOCK IS KEPT: ROBERT BOWRAN & Co., 3, St. Nicholas Buildings, on 
LUCIEN ESPIR, 11 bis. Rue de Maubeuge, Paris. 
OSWALD HAES, 56, Margaret Street, Sydney. 
BALMER LAWRIE & Co., Calcutta. =. 
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HOLDEN & BROOKE, LTD., see Sup. XXVI. 
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Official Mottces.—Continued. 


Otfictal Wotices. 


COUNTY BOROUGH OF WEST HAM. 
TO ELECTRICAL ENGINEERS AND OTHERS. 


fe COUNCIL hereby invite Tenders for the supply of High- 
Tension Paper-Insulated Cable for Tramway Fecders, and of 
Multi-Core Telephone and Pilot Cables. - < 

Specification, Form of Tender, and further particulars may be 
obtained from the Borough Electrical Engineer, James K. Bock, 
Abbey Mills; West Ham, on and, after Monday, the 22nd inst., on~ 
the deposit of £1, which will be returned on receipt of a bona fide 
Tender. 

Tenders, endorsed ‘* Tender for Tramway Cables,” to be sent to 
my office not later than 4 o’clock, on Turspay, Juty 14th, 1903. 

The Council does not bind itself to accept the lowest or any 
Tender. 

The Contractor will be required to enter into a bond with two. 
sureties for the due performance of the Contract, and no work 
will be ordered under the Contract until such bond has been duly 
executed. 

The Contractor whose Tender is accepted, and with whom a 
Contract is entered into, will be required to pay all workmen 
employed by him in or about the Contract such rates of pay, and 
observe such hours‘ of labour as are embodied in the schedule,’ 
which will be part of the Contract. In the event of any breach of 
such agreement the Council will enforce the penalty clause in its 
entirety. 

A Tender will. not be accepted unless it is stated by the Con- 
tractor in the Tender, and proved to the satisfaction of the 
Council, that the Contractor, at the date of the Tender, pays to 
the whole of his workmen such rates of wages, and observes such 
hours of labour as are recognised by the Workmen’s Trade Unions 
in the several localities where his work is done. If, after the 
Contract is signed, it shall be proved that the said statements of 
the Contractor in the Tender are contrary to fact, the Council 
shall be entitled-to rescind the Contract, or at its option to recover 
from the Contractor as liquidated damages, and not as a penalty, 
the sum of £50. 


~ By order of the Council, 
FRED. E. HILLEARY, 
Town Clerk. 
Town Hall, 
Stratford, E., 
June 19th, 1903. 2750 


BOROUGH COUNCIL OF ST. PANCRAS 


HE SAINT PANCRAS BOROUGH COUNCIL invite Tenders 
So for supplying about 31 miles of Lead Covered and Armoured 
able. 

Copies of Specification, Conditions of Contract, and Form of 
Tender to be obtained upon application to the Chief Clerk, 
Electricity Department Offices, 57, Pratt Street, N.W., cn pay- 
ment of a deposit of £2, which will be returnable only on receipt 
of a bona fide Tender and Specification. 

Tenders to be sent to the undersigned, endorsed ‘‘ Tender for 
Cables,” by 12 o’clock noon on TuEspay, the 14th Jury, 1903. 

The Council do not bind themselves to accept the lowest or 


any Tender. 
C. H. F. BARRETT, 


Town Clerk. 
Town Hall, 
Pancras Road, N.W., 
‘June 22nd; 1908. 2785 


ST. PANCRAS BOROUGH COUNGIL. 
TO WIRING CONTRACTORS. 
Goldington Buildings, Great College Street. 


HE BOROUGH COUNCIL OF ST. PANCRAS invite Tenders 
forthe wiring and fitting of the above premises for the 
electric light. 

Plans may be seen at, and Specification, Conditions of Contract, 
and Form of Tender obtained from, the Public Health Depart- 
ment, Town Hall, Pancras Road, N.W., on payment of a deposit 
of £1; which will be refunded only on the Specification being 
returned accompanied by a bona fide Tender. - 

Tenders to be sent to the undersigned, endorsed ‘‘ Tender for 
Wiring Goldington Buildings,” by 12 o’clock noon on WEDNESDAY, 
the 8th day of Jury, 1908. : . 

The Council do not bind themselves to accept the lowest or any . 


BOROUGH COUNCIL OF ST. PANCRAS 


HE ST. PANCRAS BOROUGH COUNCIL invite Tenders for 
supplying an Electric Jenny and Grab to their King’s Road 
Power House, Camden Town, NW. ‘ 
Copy of Specification, Conditions of Contract, and Form of 
Tender, to be obtained upon application to the Cu1rer CLERK, Elec- 
tricity Department Offices, 57, Pratt Street, N.W., on payment of 


* a deposit of £2; which will be returnable only on receipt of bond 


fide Teuder and Specification.* 

Tenders to be- sent to the undersigned, endorsed ‘‘ Tender for 
Electric Jenny and Grab,” by 12 o’clock-noon on TvEspay the 
14th Jury, 1903. : 

The Council do not bind -themselves to accept the lowest or any 


tender. 
Cc. H. F. BARRETT, 
Town Clerk. 
Town Hall, 
Pancras Road, N.W., 
June 24th, 1908. 


CITY OF COVENTRY. 
ELECTRICITY WORKS EXTENSIONS. 


PIPE WORK, 
ECONOMISER, 
. COAL CONVEYING PLANT, 
STOKERS, 
SUNDRIES. 


HE CORPORATION OF COVENTRY are prepared to receive 
Tenders for the supply and eréction of the above. 

Copies of the Specification may be obtained from the under- 
signed on receipt of £5 5s., which sum will be returned on receipt 
of a bona fide Tender. 

Tenders will only be considered for a section or sections, and 
rot for part of a section. 

The Corporation do not bind themselves to accept the lowest or 
any Tender. 

Tenders to be‘addressed to the Town Clerk, Hay Lane, Coventry, 


2847 


and must be received by him on or before 10 a.m. Juty 2nd. 


JOSEPH A. JECKELL, 


Engineer. 
Corporation Electricity Works, 
. Sandy Lane, 
Coventry. 2671 


BOROUGH OF WEYMOUTH AND MELCOMBE REGIS. 
ELECTRIC LIGHTING. : 


HE CORPORATION OF WEYMOUTH AND MELCOMBE 
REGIS invite Tenders for the supply, delivery and erection 
of the following, in connection with the electric lighting of the 
town :— 
Contract No. 1.—Lancashire Boilers. 
No. 2.—Engines and Dynamos. 
No. 3.—Overhead Travelling Crane. 
No. 4.—Switchboard and Battery Boosters. 
nn No. 5.—Storage Battery. 
No. 6.—Arc Lamps and Arc Lamp Posts. : 
- No. 7.—Pipework, Feed Pumps, Economiser, 
Ejector, Condensers, &c. 
red No. 8.—Distributing Mains and Feeders. 


Copies of Specifications Nos, 1, to 7 inclusive, with Forms of 
Tender and Gorieral’ Conditions, ‘can’ be’ obtained on’ and after 
Saturday, June 27th, and copies of Specification No. 8, with the 
same Conditions and Form of Tender, on and after Wednesday, 
July Ist, from the undersigned, on payment of £2 2s. for each 
Specification, which amount will be returned on receipt of a 
bona fide Tender. 

The Specifications and Drawings can be seen at (but not obtained 
from) the officss of the Consulting Engineers, Messrs. KENNEDY 
aNnD JENKIN, 17, Victoria Street, Westminster, London, S.W. 

Tenders, on the prescribed form, in sealed envelopes, and 
endorsed. on the ontside ‘Electric Lighting Tender for 
No. —~ Contract,” must be delivered at my office on or before 
Juty 19th, 1903. 

The Corporation do not bind themselves to accept the lowost or 
any Tender, and rio allowance will- be made for any expense 
incurred in the preparation of any Tender. 

RICHARD NICHOLAS HOWARD, 
Town Clerk. 


» Town Clerk’s Office, 
Municipal Offices, 
Weymonth, 
June Mth, 1903. 


Tender. 
Cc. H. F. BARRETT, 
: ‘Town Clerk. 
Town Hall, 
Pancras Road, N.W., 
June 18th, 1903. 2781 
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Intending adopters of the Highfield System of Booster Regulation 
are warned that highly successful and satisfactory results, both as 
regards efficiency and economy, can only be obtained by machines 
eahodying the principles covered by the Highfield Patents. 


Equivalent working must not be expected as it cannot a obtained 
by the so-called automatic reversible boosters being offered to the 


public, which o: only give very modified results in an inefficient and 
very uneconomical manner. 


Patents for the Highfield System of Automatic and Semi-auto- 
matic Booster Control have been granted in Great Britain, Germany, 
United States, and other Principal Countries in the World, and 
proceedings will be taken against any infringement of the same. 


MACHINES ARE INSTALLED OR ON ORDER FOR THE FOLLOWING 
CENTRAL AND POWER STATIONS, &c. 


City & South London Railway (4 Machines) Gateshead Electric Power Distribution Co. 


Bournemouth & Poole Electric Supply Co. Merthyr Tydfil Electric Traction Co. 
Pply Buenos Ayres & Great Southern Railway 

Willans & Robinson, Ltd. ‘(2 Machines) Barnsley Corporation 

St. Helens Corporation (2 Machines) Bexley ne 

Newport (2 machines) - Birkenhead és 

London, Brighton & South Coast Railway Burniey ” 

Blackpool & Fleetwood Tram Co. _ Heckmondwike ,, 

Maen. Offeren Slate Quarry Co. Stafford 

Pilkington Bros., St. Helens West Bromwich ,, 


Camborne Electric Supply.Co. &c., &c., 


FOR PARTICULARS AND PRICES APPLY TO- 


CHLORIDE Electrical Storage 


Company, 


‘tendon orice; CLIFTON JUNCTION, 
“89, Victoria Street, 8.W. "(Near MANCHESTER. 
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METROPOLITAN BOROUGH OF STEPNEY. 
PIPEWORK, WATER-SOFTENING PLANT AND STORKGE TANKS. 


HE ELECTRICAL COMMITTEE of the Stepney Borough 

b ' Council are prepared to receive Tenders for the supply of 

Feed, Suction and other Pipework, Water-Softening Plant and 
Storage Tanks. - 

Specifications may be obtained after June 29th from the under- 

signed on depositing the sum of five guineas, which will be 

returned on receipt of a bona fide Tender. ‘ Further copies may be 


copy of the Specificaton may be seen at the undermentioned 
address. : 

Tenders must be delivered to this office, signed and sealed, and 
addressed to the Chairman of the Electrical-Committee, not later 
than noon on TUESDAY, JULY 21st. , 

The Council do not bind themselves to accept the lowest or any 


Tender, 
ARTHUR WRIGHT, 
Consulting Engineer. 
27, Osborn Street, i 
Whitechapel, 
June 28rd, 1903. 


CITY OF NORWICH. 


_. ELECTRICITY DEPARTMENT. 


2825 


HE MAYOR, ALDERMEN and CITIZENS OF NORWICH 
are prepared to receive Tenders for the following :— . 


1. Rubber-Covered Wires and Cables.~ 
. 2. Accessories. 

3. Continuous Current Meters. 

4. Centrifugal Pump and Motor. 


Copies of Specification, and Form of Tender may be obtained on 
application to the City Electrical Engineer, Corporation Elec- 
tricity Works, Norwich. 

Tenders enclosed in envelopes endorsed ‘‘Tender for —,” and 
addressed to the Chairman of the Electricity Committee, must be 
delivered at the Electricity Works, Duk; Street, Norwich, not 
later than 10 a.m., WEDNEsDAY, 8th JuLy, 1903. 

The Corporation does not bind itself to accept the lowest or 


any Tender. 
: ARNOLD H. MILLER, 
° Town Clerk. 
Guildhall, Norwich, 
28rd June, 1908. 2836 


METROPOLITAN BOROUGH OF POPLAR. 


HE ELECTRICITY~COMMITTEE of the Council of th 
Metropolitan Borough of Poplar hereby invite Tenders fo 
the supply of Arc Lamp Carbons. 

Specification, General Conditions of Contract, and Form of 
Tender may be obtained at. ihe offices of the Borough Electrical 
Engineer, Electricity Works,Glaucus Street, Bromley-by-Bow, E., 
upon payment of One Guinea'in cash, which will only be refunded™ 
upon receipt of a bona fide Tender. 

Sealed Tenders, endorsed upon the outside ‘‘ Tenders for Carbons,” 
must reach the undersigned by 10 a.m. on the 8th Jury, 1903. 

Contractors will be required to pay trade union rates of wages, 
_ and observe trade union hours of labour, and must covenant not 

to sublet any portion af the contract without permission. 

Compliance with these conditions will be rigidly enforced under 

a penalty for each breach. 

The Committee do not bind themselves to recommend the 
‘aeceptance of the lowest or any Tender. ‘ 


LEONARD POTTS, 
Town *Clerk. 


Council Offices, 
High Street, Poplar, 


June 25th, 1903. 2848 


had on payment of 5s. per copy, which will not be returned. A. 


BOROUGH OF DEWSBURY. 
ELECTRIC LIGHT AND POWER SUPPLY. 


HE ELECTRICITY.. COMMITTEE of: the Borongh of 
Dewsbury invite Tenders for the supply, delivery, and erec- 


tien. 
One Lancashire Boiler. 


Copies of the Specification, with Form of Tender and General 
Conditions, can be obtained from Mr. R. H. Campion, Borough 
Electrical Engineer, Bradford Road, Dewsbury, on deposit of £1, 
which sum will be returned on receipt of a bona fide tender. 
Tenders, on the prescribed form, in sealed envelopés, and addressed 
to the Chairman, Electricity Committee, Town Hall, Dewsbury, 
must be delivered on or before midday, Juty Ist, The Council do 
not bind themselves to accept the lowest or any. Tender, 
Town Clerk. 


2690 


Town Hall, 
Dewsbury. 


METROPOLITAN BOROUGH OF HAMMERSMITH. 


ELECTRICITY DEPARTMENT. 
Alternating Current Arc Lamps. 


pees are required for the supply of 40 Alternating 
Current Series Arc Lamps and accessories. 
Specification.and Form of Tender, &c., can be obtained from 


‘the Engineer, Mr. G. G. Bett, Electricity Works, 57, Fulham 


Palace Road, W., upon payment of £1 1s., which will be returned 
upon receipt of a bona fide Tendér. Sealed Tenders to be delivered 
to mé at the Town Hall not later than 6 p.m., WEpNeEsDay, 
Jury 

The Council do not bind themselves to accept the lowest or any 


Tender. 
H. THOMPSON, 
Town Clerk 
2383 


June 23rd, 1903. 


BOROUGH OF IPSWICH. 
._ ELECTRIC LIGHT AND POWER SUPPLY. 


HE. CORPORATION invite: Tenders for. the supply and 
delivery of Electricity Meters to Specification No. 14, 

Copies of the Specification, with General Conditions of Contract, 
can be obtained at the office of the undersigned on payment of 
£3 3s., which will be returned on receipt by the Corporation of a 
boné fide Tender, accompanied by the Specification and General 
Conditions. 

The Specification ean be seen at, but-not obtained from, the 
offices of Messrs. Kennepy & JenxINn, 17, Victoria Street, West- 
minster, London, 8.W. 

The-Corporation do not bind themselves to accept the lowest 
or any Tender, and no allowance will be made for the cost of 
tendering. 

Tenders. on the prescribed form, enclosed in a sealed envelope, 
and endorsed’ ‘‘ Electric: Light and Power Electricity Meters,” 
must reach the undersigned on or before_noon on the 14th day 


of Juty, 1903. 
WILL BANTOFT, 


Town Clerk. 
Town Hall, 
Ipswich, 
June 25th, 1903. 2856 


BELLISS & MORCOM Liu. 


BIRMINGHAM. 


PATENT SELF LUBRICATING ENGINES 


FOR ELECTRIC LIGHT, POWER OR TRACTION. 


See Illustrated Advertisement Alternate Weeks, 


Doulton 


For 


_ Space 
Sound 
Construction 

@e 
Doulton & Co 


Limited 


Conduits 


‘ For 
LIGHTING 
@e 
Minimum 
Labour 
Depreciation 


e 
Lambeth 
Lonpon S.E. 
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est, Reliable 


ENCLOSED, CARBON BREAK, 

FIREPROOF, QUADRUPLE BREAK, 
WEATHERPROOF, MAGNETIC BLOW-OUTS 
SUBSTANTIAL. ON EAGH POLE 


D.P. ‘SWITCH ES, 


20 50 amps., 200. amps., £5. 


4 
+ 


& Reiss, Ld., 


| BLACKHORSE LANE, WALTHAMSTOW. ; 


“CIRCULAR LOOM CONDUIT.” 


Thoroughly Flexible. The cheapest known Conduit 
Waterproof. fee to instal. 
Of High Insulation. — ; Why consider Wood Casings 
Highly Fireproof. 4 gt ; in view of these facts P 
Protection Weite for 
against mechanical injury. a Prices and intormation— 


AMERICAN CIRCULAR LOOM COMPANY, 


DISTRIBUTING OFFICE FOR EUROPE: 
97, CHANCERY LANE, LONDON, ENGLAND. 


Telephone 4527 Holborn. Telegrams: Loomxor, London.” Cables: Amzoom.’’ 


FROSTING LACQUER 


and COLOURED LACQUERS 


Of all Shades for Incandescent Electric Lamps. 


Special Bright Black Japan Varnish, air The OH. P. : ‘Trap. 
drying (Negroline) for Dynamos, &c. | 


most Durable, yet 

ost Sensitiv 

Write for our List. We make many things Steam Trap town 
that ‘will interest you. 


Stream Trap known * 
fo our experience. 


THE FREDERICK CRANE CHEMICAL C0., WORKS, WEST _GURTON, MANCHESTER. {10 CANNON STREET, EC. 


‘22 & 23, NEWHALL HILL, BIRMINGHAM. 
Telephone No, 2379. ‘Telegraphic Address: § . 
Agents:—Edinburgh: ANDERSON & GIBB, 19 & 21, Blackfriars Street. : “ a 


Glasgow: CUNNINGHAM & TURNBULL, 26a, West Campbell St, 
London: PALMER & CO., Sutton Street Clerkenwell. 
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THe LISTER 
ELECTRIC MANUFAGTURING 


(Proprietors, R. A. LISTER & co., LTO.).. : 


DURSLEY, ‘ENGLA ND. 
Contractors to H.M. Governmont, British Railway G0.s, Corporations, 


DYNAMOS « MOTORS. 


IMustration of a Group of ‘LISTER’ MOTOR-GENERATORS recently supplied to H.M. Government. 


SOLE MAKERS OF 


‘LISTER’ DYNAMOS, BELT OR DIRECT DRIVEN. 
‘LISTER’ MOTORS, OPEN, SEMI-ENCLOSED, OR ENCLOSED TYPES. 
‘LISTER’ MOTOR-GENERATORS AND BOOSTERS. 


For Catalogues, Special Quotations ‘and Full Particulars, apply :— 


| THE LISTER ELECTRIC MANUFACTURING CO. 


4 (Proprietors, R. A, LISTER & CO., LTD.), 


: Works and Head Office: DURSLEY, GLOS., ENGLAND. 


Telegrams: Ex ty, D y.” Telephone: No. 6 NationaL. 


LONDON: 52, Cannon Street, B.C.; GLASGOW: 126, Bothwell Street; LIVERPOOL: 60, Castle Street; 
NEWCASTLE-ON-TYNE: 10, Station Chambers, Neville St.; BELFAST: 86, Queen Victoria St., Shaftesbury Square, 
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MUNCIPAL, 

INTERCOMMUNICATION, 
Do. AUTOMATIC, 
REPLY AND CALL, | 

DO. AUTOMATIC, 
RAILWAY, 

MINING, 

MILITARY, ~ 

TRACTION, 
AND 


“TWENCEN” DOMESTIC TELEPHONES. 


HANDSOMELY ILLU8TRATED CATALOGUE 
(108 pages), Post Free (to-the Trade only), on application, 


4 = THE BERLINER TELEPHONE | 
BRE MANUFACTURING COMPANY, 
The “ERA” Automatic Intercommunieation 117, QUEEN VICTORIA STREET, E.C. 


Table Telephone. 
Bote Agents for Scotland and Ulster :— 

WILLIAM McGEOCH CO., Lid., 
108, ARGYLE STREET,, GLASGOW. 


TELEPHONES 


ONLY MAKERS ‘uti 
SINGLY 


PATENTS. 200 to 250 


\ W¥wite for Particulars to 


‘Office: CROWN BUILDINGS, 
62, Old Broad Street, London, E.C. 


Manchester and District— Glasgow and District— 
A. G. BROWN, ' JOHN F. MACDONALD, 
49, Deansgate. ._. 65, Regent St. 
Belfast— 


w. MACAULEY, 85, Great Victoria St., Square 
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FOR sOoOoLID SYSTEM. 
A NEW FORM Made with Metal 
OF TROUGHING, Socket 
DURABLE, oints, 
| which: can be 
bolted together, 
FASIL the Steel Core 
IN 4 OR 6 Ft. forming 
ed FOR PARTICULARS AND PRICE LISTS “APPLY 
22, LAURENCE POUNTNEY LANE, 


| The STEEL CORE CONCRETE o., Ld 


"3 LONDON, =.c. 


Builders of TOWER WAGONS, DERRICK WAGONS, DRUM cxuaucierse. CABLE 
DRUM WHEELS, ARC LAMP LADDERS, JOINTERS’ HAND-CARTS, 
TELEPHONE HAND-CARTS, TESTING VANS, SPRING LURRIES and CARTS, JOINTERS’ COMBINED HAND-CART & TENT. 


QULINDER 01 


Estabilshed 1827. 


G. B. UNSWORTH & SONS, Ltd., 


Telegraphic Address: ‘‘ Unsworth, Derby.” 
GREEN LANE MILLS, 


DERBY. 


INSULATED LINE WIRES AND CABLES 


69 Illustrations. Cloth. Post Free, 2s. GG. 


for Engineers and Architects. 


THE ONLY woRK IN EXISTENCE TREATING ON THIS SPECIAL — 


H. ALABASTER, GATEHOUSE & tie 4, Ludgate Hill, E.C. 
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-- dAALL CLASSES OF ENGINES AND BOILERS 
FOR ELECTRIC LIGHT INSTALLATIONS. 


HIGH-SPEED 


With Throttle Valve or Patent Automatic “Shaft” Governor. 


ENGINES AND DYNAMOS COMBINED AND TESTED. 
ORWELL WORKS, IPSWICH. © 


9, GRACECHURCH STREET, LONDON, E.C. 


" CATALOGUES AND PRICES ON APPLICATION. 


-The illustration ; 


shows one of our 


300 Kilowatt. 


Crankshaft Gene- 


rators 


New Lists on 


application. 


ERNEST SCOTT MOUNTAIN, 


Head Office & Works -~NEWCASTLE-ON-TYNE, England. 


Lendon Office :—20, New Bridge St., Blackfriars, E.C. 


CLOTH. POST FREE, 7s, 6d. 


Applied Wiadgnetism: 


AN itianaten 3 TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS. 


By J. A. KINGDON, B.A., formerly Math. Schol., Pemb. Coli., Oapa. 
75 ILLUSTRATIONS, MANY ORIGINAL; SEYEN TABLES. 


Force of 


H. ALABASTER, GATEHOUSE & CO. 4, LUDGATE ee LONDON, E.C. 


4; : 
: 
° 
: 
gat | 
‘ 
‘ 
] 
4 


June 26, 1908.2 


CONTRACTORS TO HIS _MAJESTY’S. GO 


THE ADMIRALTY. 


POST OFFICE. O77 “ GRYSELCO,” The. 
BEDFORD. "INDIA OFFICE. 
CROWN AGENTS 

forthe OFFICE OF 

COLONIES, Wonks, 
&c., &c. &c., &c. 


Kempston Works, BEDFORD. 


DO YOU WANT A CHEAP, LIGHT, WATERPROOF. FLEXIBLE 
CABLE? Then try 


WARRINGTON, and Bing Victoria Street, S.W. 


Telegrams : WARRINGTON” ; “Friatrerro, Loxpom.” 


Process” Raw Hide Pinions 
Wear Longer 


than fibre, other rawhide, or any kind. of Noiseless Pinions in the 
market. It is their excellent wearing qualities which have led to 
the adoption of “New Process” Noiseless Pinions by nearly all of the. 
leading manufacturers. If there is any place about your shop or your. 
machines where you think that a noiseless positive drive would be an 
improvement send for our catalogue. 
METAL GEARS, Spur, Bevel and Internal,.are alse in our line. We 

‘guarantee accurate work, the kind that runs with the least power. 


GEORGE ANGUS & CO., Lid. 


NEWCASTLE-ON-TYNE. 
And at London, Liverpool, Manchester, Leeds, Birmingham, Glasgow, Cardiff; and Johannesburg, 8.A., Box 312. 


as supplied to the Southampton 
Aston Eleotricity Walthamstow U.B.C., 
also Planin Machin Woot. Working Machinery, and all kinds of 
Engineers Hand Tools, Shafting, Shatting Pulleys, Blocks, 
Telegrams: NEWBOLD, LoNDoN.” LARGE STOCK KEPT. Telephone: 8907 Bank. 


NEWBOLD’S MAQHINE TOOL O0., London and Birmingham 


Head Offices and Pear! Buildings and Old Shades Whery, 101-108, Upper Thames St. London, EC. 


WATERPROOF & DUSTPROOF. 


47, BROAD STREET, MILE-END, SEND FOR’ PARTICULARS, Tee 
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IMPROVED TYPE OF 


Switcues, 


_ With Auxiliary Arc-Breaking Contacts 
Can be coupled double-pole tandem, 
or sociable, as required. 


Send your Enquiries for Main 

Switches and Switchboards 

fitted with these Improved 
Switches to 


SMITH, 


Manufacturing Electrical 
Engineers. 


HEAD OFFICE & WORKS: 


Ordsal Electrical Works, : i 


saLrond, MANCHESTER. 


Lendon Offices s 


94, CHARING CROSS ROAD, W.C. 
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THE ANTI-VIBRATOR, 


ENGINEERS AND VIBRATION 
and Sole Manufacturers. 
om War Office. 
ANTI-VIBRATION FRAMES SUPPLIED FOR 
ALL KINDS OF MACHINERY, STEAM, 
GAS & OIL ENGINES, DYNAMOS & MOTORS. 


Bulidings Tested for Vibration hy Scientific 
Methods with Specially Designed 
instruments. 


ELECTRICALLY PROPELLED VEHICLES. 


Particulare and Prices on Application to 
CERTUS WORKS, LIMES ROAD, CROYDON, 


And 21 & 33, CALE STREET. CHELSEA. 
Telegrams : caovoos.” 


ANTI-VIBRATION FRAMES FOR ACCUMULATORS FOR 


THE CHEAPEST IN THE 
MARKET. 


NEW DESIGN. | 


APPLY FOR PRICES TO: 


THE ELEGTRIGAL TRADES SUPPLY | 


CORNWALL STREET. BIRMINGHAM. 


Telegrams :—'‘ DICKER, LONDON,” 


~ 
= 


DICK, 


* 110, Cannon Street, LONDON, E.C. 


ALL CODES, 


4 


Telephone :—5877, BANK. 


COUNTY 
COUNCIL 
TRAMWAYS. 


LAYING 


Lose Jurces) ad - 


Cour’, 
Lendow 


(‘LEITNER’) 


Batteries 


FOR POWER STATIONS AND LIGHTING. 


<i 


Improved Positive PLATES. 


EFFICIENCY & DURABILITY 
GUARANTEED. 


ACCUMULATOR INDUSTRIES, LTD. 


WoOxXING, 
Telegrams; “ Scumxcrxe, Woxrre,” 


Works :—-PRESTON, Lancs., & KILMARNOCH, N.B. 
: 
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VOLTAGE. 


“EDISWAN” 


| 
| 


Cheapest G Best Obtainable. 
Immediate Delivery. 


Swan U.E.L. Company, 


36 & 37, Queen St., Cheapside. E.C. 
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WATERPROOF, 
INSULATING, 


FOR QUOTATIONS AND PARTICULARS AppLY— 


The Howard Conduit Co., 


LIMITED, 


Trafford Park, MANCHESTER. 


THE NS. ELECTRIC STORAGE Co., LTD., 


; SOLE PATENTEES AND MANUFACTURERS OF THE 
NEW SOLID ACCUMULATOR. 
Binet The IDEAL Coll fer Central Stations, Tramway Work and ordinary Lighting Installations. 
QHEAP,” —— INDESTRUOTIBLE. EFFICIENT. 


ELASTIC CLUTCH COUPLING 


(PATENT). - 
Suitable for High or Low Speeds. 
| Made also as Fast and Loose ‘Pulley. 
. Specially applicable for Electrical Work. 


ASPHALT SOLID SYSTEM: ‘ 


Over LOO,OCO HP. at Work. 


COWLISHAW, VALKERE & Lid., 


Guginerrs and Jronfounders, 
BrRURIA, STOBRE-ON-TRENT. 
AGENTS WANTED WHERE NOT ALREADY REPRESENTED. 


WARRYAT & PLAGE, - 


28 HATTON GARDEN E.C. 


MANUFACTURERS OF 


ANCHOR Rubber, and Vulcanised 
CABLE CO., Bitumen Cables. 


‘Telegrams LONDON—Dacre House, Vietorta Strest,Westmineter. GLASGOW—116, 


646466464 


4646645446. 
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“MOVING COIL TYPE, 


WITH HORIZONTAL EDGEWISE SCALES. 


OCCUPY SMALL SPACE. $7 

ERNEST F. MOY, Ltd., 

GREENLAND PLACE, | ERNEST 
CAMDEN TOWN, LONDON, wor 303 


Ki 
Telephone: No. 1978 King’s Cross, 


39, Victoria Street, Westminster, LONDON, S.W. 
"We. ARE Manufacturers of All ELECTRICAL ACCESSORIES, as: 
HIGH VOLTAGE LAMPHOLDERS, KEYHOLDERS, 


TUMBLERS, MAIN SWITCHES, CUT-OUTS, WALL PLUGS, 
CEILING ROSES, FUSES, 


NEW TYPE DISTRIBUTING ee 


» Wholesale AGENT For SCOTLAND AND 
and Mr. JAMES GRAY, 
. Export Waterloo Chambers, 19, Waterloo St., Glasgow, 
only. LARGE STOCK KEPT IN GLASGOW. 


Quotations 
On Application. 
SOLE: IMPORTER:-— 


Cc. HEAP, 
47, Wictoria Street, LONDON, S.W. 


Ilustrated, Cloth 4/- Post Free, 


By E. TREVERT. 


ELECTRIC POWER ana 
TRACTION ENGINEERS. 


Head Office: To be obtained from 


Temple Bar House, London, E.C. | H. ALABASTER, GATEHOUSE & CO. 


Telegrams, REACTANCE, LOBDOR. Telephone 582 Holborn. 4, LUDGATE HILL, LONDON, E.C. 
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JAEGER Bros. 


. 
x 
ee , High Voltage: Keyholder. The most reliable and 
A 
‘ae made in the market, 
ge To suit a nam 
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SWITCHES and FUSES. 


WRITE FOR 

Leaflet C 101.—Knife Switches, 
»  ©105.—U-type Switches 
©110,—Switch Fuses, 


London Agents : BAXTER & CAUNTER, 86, Charing Cross Rd., W.C. 


THE ELECTRIC & ORDNANCE 
ACCESSORIES CO., LTD., 


Stellite Works, Birmingham. 


ELECTRICAL ENGINBZERS, 


154-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


Makers of TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS and TESTING INSTRUMENTS, &c. 


Speciality: [elephone Instruments for 
Magneto and Batter Ringing. 
INTERCOMMUNICATION INSTRUMENTS. 


SWITCHBOARDS FOR PRIVATE 
INSTALLATIONS AND FOR EXCHANGES 
OF ALL SIZES. 
Contractors to H.M.’s and Foreign Govern- 


ments, H.M.’s Colonies, The National Tele- 
_ phone Company, Ltd., &c, 


CATALOGUES AND 
ESTIMATES FREE. 


/ 
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ELECTRICAL REVIEW SUPPLEMENT. 


Telegrams : : Telephone : 
Crompton, CHELMSFORD, CHELMSFORD No. 2. 
Crompron, Lonoon, 1959 Lonpon Watt (NATIoNnAt). 


4735 Centra (Post Orricr), 


ELECTRIC CEILING FANS. 


NEW DESIGN, : 
HANDSOME APPEARANCE, 
LIGHT CONSTRUCTION, SLOW SPEED, 
NOISELESS RUNNING, 
QUICK DELIVERIES. CHEAP AND DURABLE 


CROMPTON SLOW SPEED “PUNKAH” CEILING FAN. 


BRANCHES: 
BIRMINGHAM - - - 27, Parapise Street. GLASGOW - - - 50, WELLINGTON 
MANCHESTER- - - 70, Banton Axncape. CARDIFF - - - Western Main. Cuampers, 
| WORKS: CHIEF OFFICE: 
Arc Works, SatisBuRY House, Lonpon WALL, 


ENGLAND- LONDON, E.C. 


(4) 
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Makers of 


Open and Enclosed 


Pamping, Haulage, &e., 


FOR 


| SHIPYARDS, 
COLLIERIES, 
AND ALL OTHER 


TO SUCCEED WITH 


MUTOR 


YOU NEED TO DO MORE THAN BUY A GOOD: MOTOR, ~ — 


YOU NEED TO BUY THE RIGHT 


MOTOR CONTROLLING GEAR. 


We do more for you than simply sell you a Starter or Controller, we give our careful 
attention to your special needs, and you have the benefit of our years of 
Experience in 


MOTOR CONTROLLING DEVICES OF EVERY DESCRIPTION. 


TELL US YOUR REQUIREMENTS. SEND FOR CATALOGUE E.R. S. 


147, QUEEN VICTORIA ST., LoNDON, E.C. 


BRANCH GLASGOW, PARIS, BERLIN, 
WORKS : 29, BANKSIDE. OFFICES: STOCKHOLM, AMSTERDAM. 


4 
2 
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ACCESSORIES 


ELECTRIC 
LIGHTING. 


CONTRACTORS 


TO THE 


GOVERNMENT DEPARTMENT 
AND 


PRINCIPAL RAILWAY 
COMPANIES. 


SWITCHES 


AND 


CUT-OUTS 
IN IRON CASES 
A SPECIALITY. 


MAKERS 
OF 
HIGH VOLTAGE 


CUT-OUTS -TUMBLER SWITCHES 
DISTRIBUTING BOARDS MAIN SWITCHES 
FUSE BOARDS LAMPHOLDERS 
BALANCE WEIGHT SETS WALL SOCKETS 
CEILING ROSES FLOOR SOCKETS 


LOOP IN ACCUMULATOR 
CEILING ROSES SWITCHBOARDS 


SPRING CONTACT SWITCH 
No. 1222. 


LARGE DISCOUNTS TO THE TRADE AND SHIPPERS. 


are installed in the following amongst 
other places: 
HOUSES OF PARLIAMENT, 
NATIONAL PORTRAIT GALLERY, 
CARLTON HOTEL, LONDON, ; 
NORTH BRITISH RAILWAY HOTEL, EDINBURGH, &c. 


MATTHEWS & YATES, Ltd., 


SWINTON, MANCHESTER. 


| 
London Depét SAMPSON ROAD NORTH 
Glasgow Depét: 
~MANUFACT 
M 
— 
| 
| 
== 
| 
2 
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STORAGE 
BATTERIES 


Are Guaranteed to Work 
EFFICIENTLY, ECONOMICALLY 


and 


AUTOMATICALLY 


WITHOUT 


the use of 


EXPENSIVE AND COMPLICATED BOOSTERS 


Thousands of Cells in Successful Use. 


Some of the Larger Power Stations in GREAT BRITAIN 
where E.P.S. BATTERIES are used: 


Aberdeen Corporation 
Armagh Asylum 

Ayr Corporation 

Barnsley Corporation 
Belfast Corporation 
Birkenhead Corporation 
Birmingham Corporation ... 
Blackburn Corporation 


Bradford Corporation ~ .. 


Brighton Corporation 

Bristol Corporation ... 
British Electric Plant Co. (Alloa) 
Broughty Ferry Dist. Council 
Bruntwood, Cheadle 

Bury Corporation 

Christ’s Hospital Schools 
Cleckheaton Dist. Council 
Cliveden 

Crystal Palace Supply Co. 
Dublin Corporation 

Dundee Corporation 
Edinburgh Royal Asylum 
Electrical Construction Co. 


3 Batteries 


5 Batteries 
5 Batteries 
2 Batteries 
2 Batteries 


2 Batteries 


5 Batteries 


Electrical Power Distribution Co. (Jarrow) 


Falkirk Borough 

Garston Dist. Supply Co. 
Great Yarmouth Corporation 
Hestercombe, Taunton 
Hornsey District Council 


Ilford District Council 
Kinfauns Castle 

Lancashire County Council 
Liverpool Corporation 
Liverpool Overhead Railway 


12 Batteries 


London County Council (Victoria Embankment) 


Majestic Hotel, Harrogate 
Melrose Asylum 


Midland Light and Power Co. cugsa 


Midland Railway Co. ae 
Newcastle Corporation 
Newport Corporation 
North Riding Asylum 
Norwich Electricity Co. 
Nottingham Corporation 


Prince of Wales Hotel, Harrogate 


Rangemore, Burton-on-Trent 
Reckitt & Sons 
Roundhay and Dist. Elect. Co. 


4 Batteries 
3 Batteries 


2 Batteries 
2 Batteries 


Royal Crichton Institution, Dumfries 
Slough and Datchet Elect. Lighting Co. 


Tadcaster 


Underground Elect. oe Co. of London 


Walsall Corporation 
War Office 

West Norwood Hospital 
Whitehaven Corporation 
Wigan Corporation 
Willans & Robinson 


the 3 Batteries 


THE ELECTRICAL POWER STORAGE 


4. GREAT WINCHESTER STREET. LONDON E.C. 
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Surrey Street, 


LONDON, 


nuous 
Current 


ComPANY LIMITED 


Clun House, 


LECIRICAL REVIEW, 


THE 


CORNER OF OUR CONTINUOUS CURRENT GENERATOR ERECTING SHOP. 


Cont 
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High-Speed 


ARE usep For DRIVING DYNAMOS IN THE FOLLOWING PLACES: 


to 
1500 
H.P. 
SIMPLE, 
5 COMPOUND 
TRIPLE. 
400 1.H.P. “Sentinel” High-Speed Engine. 
-Three-crank Triple-expansion Double-acting Forced-lubrication Type. 
eye FOR FULL PARTICULARS SEE 17E CATALQGUE. 
MUNICIPAL & CORPORATION 
ELECTRICITY SUPPLY WORKS: 
Blackheath and Greenwich | Rhyl Grove Park Asylum A.M.B: Hospital, Alton 
Burton-on-Trent Tonbridge Kesteven Asylum Patricroft Union 
Glasgow Wimbledon Morpeth ” Pontifract ,, 
Gravesend Eto., Ete, Newport, I.0.W., Asylum Soulcoates 
Llanrwst ALso aT: Nottingham ” Stoke-on-Trent Union 
Llandrindod Armagh Asylum Scaleboro’ Park " Warrington Infirmary 
Mansfield Dartford, Storthes Hall Etc., Ete. 
Mexborough Denbigh ,, . Talgarth Asylum 


sentinen works, GLASGOW. 


Contractors to the ADMIRALTY, WAR, INDIA & COLONIAL OFFICES, and FOREIGN GOVERNMENTS. 


See 
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IMPORTANT REDUCTION IN PRICES OF 


BATTERIES 


EASY TO HANDLE. 


NO TROUBLE. 


LONG LIFE. 


View of part of Forming Shops at the Companys’ Works. 


For COUNTRY HOUSES and for CENTRAL STATIONS. 


The result of 15 years’ working experience, including the latest 
Continental practice. 


Cells for low rates & cells for high rates of charge and discharge. 
SEND FOR CATALOGUE. 


SOME RECENT UNSOLICITED TESTIMONIALS. 


“ "The old plates which I have returned have been in constant use for 10 years, and it 
speaks well for D.P. plates.” 


“We find that these cells have bern in use for 10 years, and the battery has undoubtedly 
done very well. It has been in constant use for mill lighting ever since it was put in. 


Registered Offices: 


fi, Victoria Street, Westminster, Londop, $.W. 


Telegrams :—“ Couvicsz L apo.” 
Telephone :-—29 Westminster. 


GLASGOW OFFICES: 
BALTIC CHAMBERS, 50, WELLINGTON STREET. 


Works :—-LUMFORD MILLS, BAKEWELL, 
DERBYSHIRE. 
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EFFICIENCY. 
POWER FACTOR. 


HIGH 


Lists on Application. 


Offices :—London—89, Victoria Street, Westminster, 8.W. 
Glasgow—39, West Campbell Street. 
Cardiff—Royal Chambers, Park Place. 
Newcastle—13, Westgate Road. 


MULTIPHASE INDUCTION 


MOTORS. 


25—42—50. 


STANDARD FREQUENCIES, 


BRUCE PEEBLES 


& CO.., 
WORKS, EDINBURGH. 
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IRON-CLAD MOTORS 


Dust-Proof or Ventilated, All Sizes: 


Continuous or Polyphase. 


DIRECT CURRENT DYNAMOS 


For Belt Driving or Direct Coupling. 


ALTERNATORS 


| Single-Phase or Polyphase. 


STANDARD 4-POLE SEMI-ENCLOSED CC TYPE MOTOR. 


MULTIPOLAR GENERATORS for Direct Coupling, as supplied to, or on order for 
the following Corporations :— 


_ACCRINGTON, DARIFORD, FARNWORTH, GRAVESEND, 
LONG EATON, LOWESTOFT, MOTHERWELL, RHYL, 
WALLASEY, WREXHAM, PRETORIA and LORENCO MARQUES. 


Repeat Orders for Extensions: Motherwell, Wallasey and Wrexham. 


Large Stock, all Sizes to 100 H.P. 


THE LANCASHIRE 
YNAMO MOTOR CO., 


CONTRACTORS TO H.M. GOVERNMENT, ADMIRALTY & WAR OFFICE. 


Interchangeability Guaranteed. List on Application. 


REGISTERED OFFICE & WORKS :—Trafiord Park, Manchester. Telegraphic Address :—" IRONCLAD, MANCHESTER.” Telephones :—4762, 6328. 
LONDON ADORESS :— Albert Chambers, 49, Queen Victoria Street. ” " UMFORMER, LONDON.” Nat. Tol. >—6739, Bank. 

19, Waterics Street. “IRONCLAD, GLASGOW.” » 1400, Argyle. 
NEWCASTLE AGENCY :—Mosors. R. Bowran & Co., 2, 9t. Nichole Buildings. “ BOWRAN, NEWCASTLE.” 1780, 
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250 KW. GENERATOR, 350: 


DIRECT & POLYPHASE GENERATORS to 500 kw. 
DIRECT & POLYPHASE MOTORS to 250 HP. 


OUR PRICES ARE RIGHT. 


PHENIX DYNAMO MANUFACTURING 


Thornbury Works, BRADFORD, YORKS. 


AGENTS: 
LONDON: F. 8. DUDGEON, 20, Great St. Helens. BIRMINGHAM: H. W. W. DIX, 41, Church St. GLASGOW: W. CHRISTIE & C0,, 82, Gorden St. 
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CAUTION. 
JANDUS 


BUYERS and USERS of ARC LAMPS are cautioned against pur. 
chasing or using Arc Lamps manufactured IN INFRINGEMEST of the 
JANDUS COMPANY’S MASTER PATENTS, and from accepting indemnities from 
infringers without satisfying themselves as to the security thus 


afforded. 
NOTIC An Action has been commenced by the JANOUS ARC LAMP 
AND ELECTRIC CO., Ltd., against ARC LAMPS, Ltd. 


Proceedings for infringement will be at once commenced against 
anyone purchasing such Lamps. 


A LIST OF LICENCEES CAN BE HAD ON APPLICATION. 


NEW TYPE ALTERNATING 


DOUBLE and SINGLE 


SILENT RUNNING 


WITHOUT USE OF _ ENCLOSURES. 
INDIA-RUBBER, 
WHICH QUICKLY DUST-PROOF 

PERISHES. MECHANISM. 
ANY CANNOT GET OUT 
PERIODICITY, OF ORDER. 
40120. 
ANY VOLTAGE, 
| SPLENDID (DOUBLE ENCLOSURE. or PARALLEL, 
| RESULTS. VERY EFFICIENT. 


LOWER PRICES. SUBSTANTIAL DISCOUNTS. 


LIMITED, 
66, VICTORIA STREET, WESTMINSTER. ‘8. w. 
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PATENTEES AND MANUFACTURERS OF 


FORCED DRAUGHT. 


| 40 fo INSTALLATIONS on land and sea, 


AGGREGATING over 4,300,000. I.H.P. 


ALSO 


MANUFACTURERS OF 


ENGINES 


Tor Traction, Power and 
Lighting, | 
WITH PATENTED IMPROVEMENTS GIVING THE 
HIGHEST POWER AND EFFICIENCY. 


400 KILOWATT PLANT. 
STANDARD SIZES IN STOCK FOR EARLY DELIVERY. 


LICENSEES FOR THE MANUFACTURE OF 


PARSONS’ TURBINES 


(With all the Latest Improvements as made by C. A. PARSONS & CO.) 


FOR ELECTRICAL PURPOSES, 
Specially recommended for Large Power Units. 


JAMES HOWDEN 


Scotiand Street, 


GLASGOW. 
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Ve-tical Pendant Fitting Horizontal Pendant 


Fitting. 


Horizontal Pendant, 


= 
= 
/ 
/ 
/ ' 
howing New Mounting 
oe Vertical Pendant. Switch si ng 
aoe 3 i 


Tune 26, 1908.) THE ELECTRICAL RRVIRW 


AITON 


WESTERN WORKS, HYTHE ROAD, WILLESDEN JUNCTION, N.W 
THE SUPPLY & ERECTION OF 


FOR 


LIGHTING & POWER STATIONS 
OUR SPECIALITY. | 


JOHN FOWLER & CO. «eens), Lo. nunster, LEEDS 


WORKS USING OUR APPARATUS :—Leeds, Eastbourne, West Brompton, Madrid, Dublin, Burton-on-Trent, Reading, Islington, 
Avila, Coventry, Blackpool, Newport, Toro, Buenavista, Sanildefonso, Ayr, Wakefield, Halifax, Harrogate, 
Newport, Beckenham, Bury St. Edmunds, Bangor, Heckmoadwike, Salford, Worthing. 
IN PROGRESS :—Leeds Electric Tramways, Batley, Godalming, Leeds Steel Works, Lumpsey Mines, Birtley Colliery, &c. 


PLANT IN STOCK. ; MANUFACTURERS OF 
One 60-kw. Alternator, Two-Phase, 60 ALTERNATORS, 
periods, 500 revolutions ; also TRANSFORMERS, 
150-kw. Single-Phase, 60 Periods, Steam SWITCHBOARDS, 
Alternator, 2000 volts, 110 revs., DYNAMOS, MOTORS, 


Horizontal Condensing Engine. 


Prices om Application. 


BALANCERS, &c. 


“NEW CENTURY” ARC LAMP. 


ON WAR OFFICE AND ADMIRALTY LISTS. 


OPEN TYPE. ENCLOSED TYPE. 


CLAIMED TO BE THE MOST PERFECT ARC LAMP EVER MADE. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST, NCW. READY, 


THE NEW CENTURY ARC LIGHT CO., LTD., 


WoRKS: 
Telegraphic Address: ILIFFE STREET, WALWORTH, 
**CORUSCATE, LONDON.” LONDON, S.E. 
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LINDLE 


Ltd., 
PATRICROFT, MANCHESTER. 
MANUFACTURERS \OF 
Expansion HIGH-SPEED SELF-LUBRICATING 


STEAM ENGINES 
In Standard Sizes from 40 to 3000 H.P. 


AS SUPPLIED OR ON ORDER FOR-— 


Acerinjton. Bictenrin, Bexr'ey, Birkdale, 
Horniey, Halt, Kirkealdy, Lonj Eaton, Lowest yt, Middles- 
browyh, Reviint, Rochdale, Rothesay, Srtford, 
She field, Sheerness, St. Pancras, Swinton, Wallasey, 
W:3 on-suver- Mare, Windieloa, Ac Park Vol- 
liery, Sir Wa. Arrol & Co., Gtd., sir W. G. Arm- 
strony, Whitworth & Co., Lia., Braiford Colliery 
Co, Ltd, Bournemouth "and Parole Electricity 
Supply Co » Ltd. Ch: Britisa  Mlectri: 

Traction Co. Ltd, Bruse Peebles Cs, 
Corlett E. E. Co., Ltd., Crorley aad 
Pickersgi'l, Deptford Whurf, Huzelt, 
Watson Viney, Jos. Rid yers aad 
Sons, Litd., The Scottish Co- 
Operative Who'esale 8oci-ty, 
Ltd., The Trafort Powerand 
Supply, Ltd., Walter 
Dizon & Co., Waltham 
Abbey Gunvowder Fac- 


Sub-Licensees to Messrs. 
Easton & Co., Ltd., for the 
Schmidt Patent System for 
dealing with Highly Super- 
heated Steam. 


London Office: ; 180-K,W. THREE-PHASE SET. 


6, OLD QUEEN ST., WESTMINSTER, S.W. Representative for Scotland : JOHN A. RUDD, 177, West George St., Glasgow 


ULLERS LIMITED. 


MANUFACTURERS OF 


PORCELAIN INSULATOR 


OF ALI, KINDS. 


OONTRAOTORS TO 
M.H. POST OFFICE, INDIA, CROWN AGENTS 


and AGENTS-GENERAL for the Colonies, 
RAILWAYS and TELEPHONE COMPANIES, 


MANUFACTURERS OF 


PORCELAIN for Electric Light 
Fittings, SWITCHES, CUT- 
OUTS, CEILING ROSES, WALL 
PLUGS, D.P. CUT-OUTS, 
PULLEYS, TUBES, INSULA- 
TORS for Underground Mains, 
PORCELAIN SLABS for Main f 
Switches, superseding enamelled 

Slate and Earthenware. 


ALL THESE GOUDS MADE IN PURE 


VITREOUS PORCELAIN, 


G(VING THE HIGHEST INSULATION—INDISPENSABLE FOR DAMP PLACES, 


WORKS;— 


London Office: 8, Laurence Pountney Hill, E. C. HANLEY and 1 TIFTOR 
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SELIG, SONNENTHAL 


SOLE MAKERS OF THE 


PATENT UNIVERSAL MONITOR BRASS-FINISHERS’ LATHE, 


PATENTED IN GREAT BRITAIN AND ABROAD. 


ADVANTAGES. 


The turrets carry- | 
ing four copy screws 

different pitches 2 ; 
thread, this number THAL tes LONDO 

of threads is always 
available for instant 
use. 


The chasing slide 
is also fitted with a 
turret carrying four 
chasing tools of 
similar pitches of 
thread to the copy 
screws. 


Right and _left- 
hand threads can 
be cut with the 
same copy screws 
and followers. ~ 


Immense saving 
of time, and, conse- 
quently, increased 
output. 

Either one of the 
four copy screws and 
its corresponding 
follower can be 
brought into-use 
instantly. 


No delay whilst 
the required thread 
is put on, as is the 
case where-only one 
copy screw is em- 
ployed, and no 
chance of mislaying 
the parts. 

Four different 
pitches of thread 
always,at hand, and 
others may be sub- 
situted if required. 


— 


“PREMIER 


WRITE FOR BOOKLET. THE PREMIER ELECTRIC LAMP CO., Lid.. Huyton Quarry, LIVERPOOL..* * * * * * 


WOLVERHAMPTON. 


= 
\ 
85, Queen Victoria St. and Lambeth Hill LOW DON, E.C. 
MAKER'SN° QWNER’SNO. 
CURRENT 272151961 MALL INSTALLATIONS 
STANDARD SIZES, 14, 3 & 5 AMPERES, Si ee 
1° | 88, cuanina cross 
(MAT GIVE \\ 22, 
20 Fy 
26, GORDON ST 
LONGER LIFE. C\ 
-US90 SHEFFIELD 
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Telescopic Ladder TOWERS, many Sizes and 
Paiteras for Sale or Hire. 


/s 


HEATHMAN & CO., Dr. Hela. Traum 
AL Formerly HARBURG INDIA-RUBBER ©. CO 
PHA Telephone Large Stock kept of London Warehouse: F. WINTER, 8, Redoress 8t., E.C 
15) Sheets, Rods, Tubes 

Accumulator Boxes, 

ae HEATHMAN'S 

LADDERS 

SAVE LABOUR, ELECTRIC CABLE CASINGS. 


SAVE FATIGUE. ALL MADE TO THIS PATTERR. 


\SAVE MONEY The peices quoted below are per 100 ft., 
Full Size Sections on Application 
ESTIMATES FOR OTHER WOODS AND SIZES 
PROMPTLY 
Switch Blocks and Cleats Made to Order. 
mall. 
Sizz No. .. 1 3 3 8 
| 1)" i?’ 
mrrewoop| wl0 | | | | _ 9/4 | 
L. @. Ghiozza. * Or Two Pairs of No. 18 B.W.G. 
SELL Lh 
ts relating to with certain dedus- or : 
hy the “COMMERCIAL INTELLIGENCE PUBLISHING ComPanY, 1D, | | MAGES EBROS., noon. 
Tallis E.c. 67/68, KING WILLIAM 8T., LONDON, E.C. 
Original and Best LONSDALES, Blackburn, 
METAL POLISHING PASTE 
Will send a sample cask (6 cwte,, 96/-, carriage paid) of thelr 
in the World. PATENT PLASTIC CORK COVERING 
London Agent: 5. GREAVES, 28, Kensington Avenue, Bast ar 
Sole Agents for United Kingdom and Col 


5. Philpot Lane, LONDON, E.C 


GEORGE SMITH & SON, BEECROFT & WIGHTMAN, Ltd., “ime 


Bradford. 
McGeoch, Glas 


Telegrarms— 
Beecroft-Wightman, 


punjoog s0f spuab 


Wood-Moulding Mills, Harris St., and Garnett St., BRADFORD; 
Also at Humber Sawmills, Burleigh St., HULL. 


SWEDISH BARS, ROUNDS SQUARES, FLATS 


TURNER BR 134, UPPER THAMES, ST., 
Be LON DON. 


In the ene and Machined. 
MILD STEEL CASTINGS FOR MAGHETS. Ce Plain and Slotted Dises. 
BRIGHT CHARCOAL IRON RODS. 


EVERY CONTRACTOR SHOULD USE:— 


Send Copies of all your Cable Requirements to :— 


PHILLIPS’ CABLE WORKS. 


Works:—OLD CHARLTON, KENT. 
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BRIGHOUSH, YORESHINREA. 


arom, Steel and Copper Wire Drawers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
FG co to H.M. Postmaster-Gonerai, the indian and Colonial Governments ond Leading Rallway Companies 
ie SPECIALITIES :—FINE SIZES of H.C, COPPER, GERMAN SILYER, &c., WIRES. 


QLLIERY EXHIBITION 


AGRICULTURAL 
ISLINGTON, N. 


JUNE 30th to JULY 7th INCLUSIVE. 


ENGINEERS AND OTHERS interested in 
Utilisation of Refuse Fuels, should pay a visit to 
our Stand in Row E, Block No. 17, where special 
furnace may be seen. 

tickets will be sent to 
parties. 


| TIMPERLEY, MANCHESTER, 
And 66, Victoria Street, Westminster, S.W. 


PORTABLE & SWITCHBOARD ° Park Works, Newton Heath, MANCHESTER, 
And 14, VIOTORIA STREET, LONDON, S.W. 


AMMETERS VOLTMETERS 
WATTMETERS Reduces Fire Losses. 


for 


ALTERNATING and CONTINUOUS ARMOURED FIRE DOORS, 


CURRENT. FAR SUPERIOR TO IRON DOORS. 


GEIPEL & LANGE, UNDERWRITER STEAM FIRE PUMPS & BOILER FEED PUMPS. 


PARLIAMENT MANSIONS, STEAM AND HOT WATER 
WESTMINSTER. HEATING INSTALLATIONS. 
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If you want Fireproof 
Asbestos Boards or Sheets for Screens or 
Lining Woodwork, don’t mind troubling us 
for Prices and Samples. 
Ask for No. 4 Catalogue. 

CRESSWELL’S ASBESTOS CO., LTD., 

Wellington Millis, Beadford, Yorks. 

Telephone : 950. Telegrams: Asbestos, Bradfo' 
Applications for Colonial and Foreign Agencies jvinad. 


W. MACDONALD CO., 


118, Queen Victoria Street, E.C. 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


Electrical Engineers, 
INGLEBY WORKS, 


Telephone: 
276, Bank. 


Lathe Maker to the British — 


Agents for Scotland :— 


Thos. Hill & ose 68. — $t.. 


BROWN ROYD, BRADFORD, ALL OTHER VOLTAGES & ALL CANDLE POWERS 


more more 
Light. Economical. 
Longer Life. | Lower Price. 


Head Office & Works— 
‘GATESHEAD-ON-TYNE. 


Office— 
141, FENCHURCH STREET, E.C. 


BOOKLET FREE FOR THE ASKING. 


FILAMENTS SHORT AND SELF-SUPPORTING. 


ENGLISH-MADE 


Electric Lamps 


ARE THE BEST. 


SPECIALITY 


HIGH VOLTAGE 
LAMPS 


UP TO 250 VOLTS. 


NO METAL SHACKLES REQUIRED. 


aad L-£ 03 9.6 Jo We gg ‘zg Ul OSS 0 


NATURAL SIZE. 200 to 260 volts, 8 and 16 C.P. 


WRITE FOR PRIGE LIST TO THE 


ZURIGH INCANDESGENCE LAMP 


COMPANY. 
47, Victoria Street, LONDON, S.W. 


Factory: SANDYOOMBE ROAD, KEW GARDENS, 
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EDWARDS PATENT AIR PUMP 


For Surface, Evaporative, or Jet Condensing Plants. 


| 


Simple and Efficient. _ Economical and Reliable. 
NO FOOT OR BUCKET VALVES. 
Maintenance Charges Reduced to a Minimum. 


Fitted to over 100 Important Electrical Installations, 


Including City of London, Glasgow, Liverpool, Salford, 
Manchester, Dublin, Newcastle-on-Tyne, &c. 


Send for full particulars and Pamphlet to 


THE EDWARDS AIR PUMP SYNDICATE, LITD., 


3 & 5, Crown Court, Old Broad Street, LONDON, E.C. 


Telegrams: MANAGEMENT; LONDON.” ‘Telephone No. 2869 London Wall. 


GARR ARC LAMPS 


IRONFOUNDERS, LONDON. 
FOR EVERY CONCEIVABLE PURPOSE. 


Sole Manufacturers of 


_FRANKLIN’S PATENT VENTILATING ALSO 
FRAME AND COVER. Amperemeters, 
Voltmeters, 
Ohmmeters. 


Enclosed Ares. 


All Lamps Tested. 


12 Months’ 
Guarantee. 


Shop Windows. 
Mica Insulated. 
Nicke! Plated. 


Flame Arc Lamp. 


THE 


Union Etectric 


Company, Ltd., 
161, Queen Victoria $t., London. 


IMPORTANT to Consulting and Electrical Engineers. 
The FRANKLIN FRAME and COVER ensures a 
perfectly ventilated pit, excludes all water 
therefrom, prevents gas, or other explosions. 


181,000 Arc Lamps made, = 
Halls and Theatres, sold, and in use. Yards and Works. 


Heau Office: 6 & 8, LIME STREET SQUARE, LONDON, E.C. 


85 ILLUSTRATIONS. 2s. 6d. POST FREE. 


OZONE: Its Commercial Production and its Applications. 
BY EMILE ANDREOLI. 


OONTBENTS.—Bunsen and Faraday on the of Ozone; ‘From Sckénbeia to W. Siemens; Dr. Werner Sicmens, 1957, and the 
1868 ; Ladd and the yield of Ozone, Houseau, 1872—knowloge of the Nature of 


Ozone: Boillot, 18783—the Ozonisation of Aiv: Tisley. 1873—Osone preserves perishable provisions: Berthelot electrifies liouids: Dr. W. 


brandies de V: Ozone. y ; 

1891: Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler ; Siemens and Haleke, 1891; Dr. Frohlich, his experiment; 
Osonisatior ~f water, oxoniee’ air in theatres, &e.: Schneller and Wisse, Fabrig and Schneller, Andreoli, 1892-93, the first opex 


Maturing and Im wines Experiments and 


Maney 
H, ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. | ji 
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AVIS TIMMINS, 


YORK ROAD, KIN..’°S CROSS, LONDON, N. 


SCREW MANUFACTURERS AND METAL MERCHANTS. 


CONTRACTORS TO \ MANUFACTURERS OF 
| H.M. GovERNMENT. Screws AND TurNeo Work 
Tue War OrFice, ADMIRALTY, Gut From Drawn Roos, 
PostaL TELEGRAPH DEPARTMENT, &c., By Automatic MACHINERY FOR 
Covoniat GOVERNMENTS. ENGINEERS, ELECTRICIANS, &c. 


All these Goods are shown Full Size and kent in Stock. 


BRASS AND IRON WHITWORTH THREAD SCREWS. 


2 
258 


264 


AAAAAAAAAA 


_ STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND, HEXAGON AND FLAT, ALL SIZES KEPT IN STOCK. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 
CONSIDERABLE FEDUCTION FOR LARGE QUANTITIES. 


XXXViil 
aa 
ee ee 255 256 257 259 260 261 
iii 
i= is 3 
— — 3 
i 
4 
——— a 265 266 267 268 269 270 
. 
i 
i 
273 274 276 277 278 273 
i 
— 
— 
4 237 288 
282 283 284 285 286 3 
4 
& 
q 
: 
4 


GREENWOOD BATLEY, 


Albion Works, ae 


Electrical and Genera! Engineers 
MOTORS 


AND. 


DYNAMOS. 


De Laval’s. Patent Steam Torb.cc Dynames, 
Turbine Motors, Pamps and Fans, 


SEND FOR CATALOGUES. 


No. 6395,—100-B.8.P. TURBINE DYNAMO, K.K.D, 


In General Use 
AT 


LIGHT 


AND 


STATIONS 


POWER 


WHEN THIS IS 


SUDDENLY 
REQUIRED 


Large ‘Supply 


Throughout. 
the World: 
Temperature 
FEED WATER 
Is ALways E. GREEN & SOM, Lu. 
AVAILABLE Exchange Street, 
MANCHESTER 
THE ECONOMISER. Telegrams Hoonomises,” 
GREEN'S MODERN ECcONOMISER in in: 


INSPECTION AND INSURANCE DEPARTMENT. Hconominers _perlodioally examined by com- 
petent inspectors for small annual 


PROGTOR’S wew PATENT SHOVEL § STOKER. 


PER CENT. OF THE ORDERS received are trom 


Customers, 
20°/, more duty. 10 to 15°), ine economy. 


ELECTRIC LIGHTING STATIONS 


have been fitted with this Mechanical Stoker and Bars, and repeat 
orders given in nearly every casé:— 


THE NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO., Ltd. THE MORECAMBE WINTER GARDENS Co. THE SWINDON ELECTRICITY WORKS. 
THE BIRMINGHAM ELECTRIC SUPPLY Lid. THE CANTERSURY CORPORATION. THE BATLEY ELECTRICITY Works. 
THE BURNLEY CORPORATION ELECTRICITY WORKS. THE GLOUCESTER ELECTRICITY WORKS. ; ‘THE BOURNEMOUTH ELECTRICITY Worxs. 
THE HALIFAX CORPORATION. THE BELFAST ELECTRICITY WORKS. THE MANSFIELD ELECTRICITY worKs. 
THE BLACKBURN CORPORATION. ‘ THE TYNEMOUTH ELECTRICITY WORKS. THE NELSON ELECTRICITY WORKS. 
NEWPORT CORPORATION. TRE CREWE ELECTRICITY WORKS. THE COLNE WORKS. 
ce & BALE ELECTRICITY 
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MOTORS, 
SWITCHBOARDS, CABLES, 


The India-Rubber, and 
Telegraph Works Company, Limited. 


ELECTRICAL ENGINEERS AND CONTRACTORS. 
Head Offices: 106, Cannon Street, London, E.C. 
Pesses 


Works,“ GRAYSILVER LONDON.” 


Works: Silvertown, London, E. 


— 


——— BRANCHES 


BUENOS AYRES, Calle Reconquista, 140 and 142. 
BULAWAYO (RHODESIA), Willoughby Buildings. 
GALOUTTA, 1—1, Fairlie Place. 


Honie: BELFAST, 8, High Street. GLASGOW, 3, Buchanan Street. 
BIRMINGHAM, 27, Albert Street. LIVERPOOL, 34, Castle Street. 
BRADFORD, 1, Tanfield Buildings, Hustlergate. MANCHESTER, 9, Sussex Street (City). 
BRISTOL, 28, Clare Street. HEWCASTLE-ON-TYNE, 69, Westgate Road. 
CARDIFF, Pierhead Chambers, Bute Docks. PORTSMOUTH, 40, High Btreet. : 
DUBLIA, 18, St. Andrew Street. SHEFFIELD, i, Fitzalan Square. 
Abroad: BRISBANE, Edward Street. CHRISTCHURCH (N.Z.), 234, Cashel Street. 


DURBAN (NATAL), 213, West Strest. 
MELBOURNE, 274, Flinders Street. 
PERTH (W.A.), 131, Queen’s Buildings, William Street. 


SYDNEY, 279, George Street. 


Telegraphic Address: *'SILVERGRAY,”” with name of Towa folowing. 


{ 


Offices :—97, Boulevard Sebastopol, PARIS, 
Worts:—PERSAN 


Printed by W. G. Wioxen, 7, 8 & 9, Hosier Lane, and Published by the Proprietors, H. Arabastes, Garenouss & Co,, at 4, Ludgate Hill, London. 
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